















[RO 














VOLUME Xx. 


CLEVELAND, O., DECEMBER 3, 1887. 


NUMBER 48. 








IMPROVED DRIVE CHAIN. 


eet etat 

Constantly increasing use and popularity may be claim- 
ed for the superior drive-chain illustrated in the accom- 
panying engraving. This is the famous Mey-Oborn de- 
tachable chain-belting, made by the Jeffrey Manufactur- 
ing Company,Columbus, Ohio. lt possesses many points 
of superiority, among which may be mentioned the 
following: It is easily attached or detached by simply 
throwing the links beyond a right angle, when the slot 
in the sleeve or closed end of the link cumes in line with 
a similar slot in the arms of the open end of the link; 
then the pin, furnished with a V projection at each end, 
may be shoved through and out. This completes the at- 
tachment. Replacing the pin completes the attachment. 
The engravings show plainly how detachment and 
attachment are accomplished. The smailer engravings, 
A, B and C, show various forms of attachments, which 
are made to meet any demand. This chain 
has no weak points, all portions of each 
link possessing equal strength. The larger 
sizes are made up with steel pins, thus giv- 
ing them great strength and durability. 
The chain will work either side to the 
wheel and in either direction. Attach- 
ments are made to accommodate the chain 
to the different uses required of it. The 
manufacturers fur nish any working strain 
from 75 pounds up to 10,000 pounds and 
with tne standard numbers and diameters 
of sprocket-wheels. Intending purchasers 
should address the manufacturers for cat- 


alogues, prices, circulars and all necessary information. 
—_ - 


THE OUTLOOK FOR IRON. 


A Columbus (Q.) correspondent writes the Boston 
_ Herald as follows: 

There is some uneasiness over the steel rail situation 
in this country, but a careful review of the matter will 
show that it is one that should have been anticipated, is 
perfectly nstural,and does not 
seriously affect the general 
iron business, which is a sep- 
arate and distinct industry. 
The rail men made a seri- 
ous mistake last Winter and 
Spring when they refused 
offers that were very remuner- 
ative, and, by so doing, threw 
the orders to foreign produc. 
ers, and thus shut themselves 
virtually out ofa large amount 
of trade. The writer was at 
Pittsburgh last February, where .he chanced to meet a 
gentleman who was trying to place a large order for 
rails, to be delivered at New Orleans. He had offered 
for such delivery $41 per ton, knowingthat he had inhis 
possession at the time an offer from an English house at 
that price. No amount ‘of argument could start the 
American manufacturers, they declaring that they could 
sell all the rails they could make at their own price. 
That order went abroad, and many others followed. I 
am reliably informed that the New York Central Rail- 
road had a similar experience, and with the same 
results. 

The price offered to the home market for these rails 
would have afforded a large profit, would have given 
the trade to this country, and the present difficulty prob- 
ably would have been averted. 

This industry has always shown this kind of manage- 
ment, and at all times reaped the same harvest. Not 
being satisfied with what other iron men would regard 





as a very satisfactory profit, they have carried the price 
of rails up, under some sudden and temporary demand, 
to a figure that could not be sustained, and thus allowed 
foreign competition to come in and cripple the market, 
when, too late, they seek a remedy by stopping produc- 
tion; but before they have moved, the orders of rail buy- 
ers have been placed abroad and, shut down as much as 
they please, they see foreign rails landing for months 
after such a move. “Penny wise and pound foolish” 
comes in here. 

The pig iron situation, although slightly depressed, is 
by no means so bad as that of steel rails. There are no 
stocks of iron of any kind on hand, the consumption is 
close up to the production, there are no stocks of manu- 
factured iron anywhere, and to-day, to place any large 
orders for pig or bar iron would be difficult at the pres- 
ent prices. 
| That there will be a falling off in railroad building in 
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No. 2 CHAIN—WORKING STRAIN 75 POUNDS. 


1888, as compared with 1887, no one will dispute. At 
the same time, there will be great activity in mony lines 
that require iron, and the year 1888 will not be a bad 








where it -has to compete with foreign brands that get to 
the seaports at a very low freight. During the past sea- 
son Hocking Valley iron has been sent to many of the 
cities along the Atlantic, in New England, going all the 
way by rail. This result has been obtained by reason 
of the fact that the Ohio iron has been found to be far 
better for the uses in those cities than the foreign arti- 
cle, and it speaks well for a region that is only a decade 
old in iron-making. Had the pig iron makers of this 
country followed the policy of the rail men last spring, 
blast furnaces would now be going out, and stagnation 
would be the result. This is not the case. Except it 
may be in Alabama—and I do not know as to that re- 
gion—I am not aware of any furnaces that have not 
plenty of business ahead, while I do know of dealers 
having orders booked that they have not been able to 
place. A company that will start a furnace the first of 
next Jauuary has been importuned daily 
for the past four months, from many dif- 
erent directions, by dealers who want the 
anticipated output of that furnace, and 
the iron that will be there made could all 
have been sold ahead. 

The general tone of business is good, 
there is no threatened panic, and while 
there was a short crop in some sections, 
there was an abundance in others, and it 
is already reported that the increased 
prices will more than make up for the 
shortage, and farmers, asa rule, will reap a 
good reward for their labor of the past 
The railroads are overtasked to do the business 
offered, workmen are employed at good wages, there is 
no good reason why money should not be moderately 
plenty, and, with this state of things, the iron making of 
the country will take care of itself. 


season. 


Recent Catalogues. 

If American manufacturers ever come to a uniform 
standard in size, style and 
arrangement of catalogues, 
some of the most excellent 
features of the new catalogue 
of the Niagara Stamping and 
Tool Co., of Buffalo, N. Y., 
will, we are sure, be incorpo- 
rated. Among these distin- 
guishing features we mention: 
lis convenient size, its logical 
arrangement, and its ample 
and well digested index. The 
specialties of this company— 
tinners’ and tools, stove and tin formers, 
plate rolls, squaring and circle shears, cornice brakes, 


machines 


| ete.—are widely known throughout the country. 





one for legitimate iron-making. New roads may not-be| From Mr. Wm. D. Hartupee, Manager and Chief 
constructed; but the old ones are suffering—yes, almost | Engineer of the Chartiers Valley Gas Co., Pittsburgh, 
crippled, some of them—from want of cars, side tracks, | we are in receipt of an elegant pamphlet giving the his- 
and many other things, all of which mean—iron. No ' tory, organization, and plan of distribution of that enter- 
road of any account now puts down a wooden bridge, | prising company. With its ample capital, $4,000,000, 
and, as a railroad man told me the other day, there are | its seemingly inexhaustible sources of supply, and its re- 
few roads that will not have to build iron bridges next | markably successful management, the company has 
year. This added to the large amount of buildings con- | made a noteworthy record in the business annals of 
tracted for next year, with the increased use of iron in| that pushing city. Mr. Hartupee, by education and ex- 
that line of business, taken into account with the vast | perience, is well calculated to manage successfully the 
increase of the country, and consequent increased use of great interests intrusted to his hands. 

iron, and, as has been said, with no surplus now in 
sight, one need not fear for the iron trade for the next 
twelve months. 


I — 
NINE international expositions are to be held in two 
years. Hamburg, Barcelona, Copenhagen, Glasgow, 


St. Petersburg and 


One thing is not generally known in connection with | Brassels, Melbourne, Munich, 
I allude to the ship- | Clarkoff are the selected cities. 


the trade in American ‘pig iron. 
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For Price List and Circular, Address:— 
ALEX D. CUNNY, 
182 &134E.SecondSt., - Cincinnati, O. 
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AWEST’sS 


MOULDERS’ TEXT- BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origins! :tJer for 
btaining good, sound. cloan castings, and 
giving detailed description for mak. 
ing moulds requiring skill and 
experience. 

Also containing a practical treatise upen the 
construction of cranes and cupolas. and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry cremen 
member of the American Society ot Mechan ; 
ical Engineers and of the Civil Nngineers 
Club Of Cleveland Ohio. 


12mo,. Oloth, 2,50 


fully illustrated and with complete index, 
Will be mai!>, prenaid, on receipt 
of f the pri price. 


On receipt of $3.00 we will send the above 
book and the [ron Traps Review for one year. 


Address 
LEVELAND PRINTING AND FUB. CO. 


CLEVELAND, OHIO. 


MIX & BOLAN, No. 520 Washington St., 
DAYTON, 0., U. S. A. 


Manufacturers of 


Hardware Specialtes. 






Something new; will cut any bolt or rod of iron. 

Cutter being at side enabling user to slip cutter in at 
side in place of over end of back, and do sage have to 

&@~Send for Circular. 34-ly 


THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 


BEST WRENCH 


Now in the market. For descriptive circular 
and prices address 


The Sterling Wrench Co., Sterling, 0. 


pash to cut, I'ke a shear movement. 
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With our new an es we = prepared to make very 
low wow mony | in 


fier Skate tor 
D. $. HITCHCOCK & CO., Crossing C "SUP BPLTED. 
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MANUFACTURERS 


—— WILL——— 
Eind it to Their Adwantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 


COMMERCIAL PRINTING 
STATIONERY, 


IN QUANTITIES TO SUIT THE 


Lexreest Demmanas. 
ESTIMATES FURNISHED ON APPLICATION. 











We have Every Facility for doing all kinds of 





and are prepared to furnish any style of Cut. 


LATEST DESIGNS IN ORNAMENTAL WORK. 


Cleveland Printing & Publishnig C0., 


Lithograph Building. CLEVELAND. OHIO. 








MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


Cutting Koywaye and making Keys from 24 inches long down to the 
smallest work, with accuracy and rapidity. 


Send for circulars and description. 


Jals9 ROMEO, - MICH. 
U7 OrRSVY7ICz MES. CO. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufevfers of 1 Ne Worswick Patent Radiators. 


AGENTS FORK IRON PIPE AND BOILER TUBES. 
Corner Water and St. Clair Streets, 
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TELEPHONE 2312 FOREST CITY FILE WORKS, ESTABLISHED 1876 
J. & E.- Doel SOS wae S., 
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FILE eae Seo RrRS 


We make a specialty of Files made from Extra | Office26 South Water St. Works 18 to 24 Center St. 
Poets Tool Steel.: | CLEVELAND, O. 


Patterns anu Models of Wood — Metal 
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R. EYNON & CO, 


Manufacturer of 


Milling Machines, Die Sinking Machines, 


Universal Head 
INDEX CENTRES, Ofies. 
and other Special Tools. 


Leonard & Winter Sts. CLEVELAND,Q, 








ROLLER CHAIN BELTING. 


COLUMBUS, Q., 


Manufacturers of 


Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
—o— 


= = Send for 1887 Illustrated 
Catalogue. 
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ESTABLISHED 1882. 
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TRIPLE EXPANSION ENGINES FOR LAKE 
SERVICE. 


BY WALTER MILLER.* 

The writer had intended for some time to prepare a 
paper on the above subject and was prevented from so 
doing until some data could be obtained in regard to 
economy, etc., and while waiting to get the desired in- 
formation, the writer received imperative commands 
from the Chairman of Committee on Mechanical Engi- 
neering to hustle around and do something, and as the 
time was short, something desperate had to be done; 
therefore, if this paper should lack the interesting ele- 
ment, you will know at whose door to lay the blame. 

The past year may be regarded as a transition period 
in the history of the marine engine for lake service, as 
the high pressure triple-expansion engine has now prov- 
ed the successful rival of the compound engine. The 
object of this paper to-night is to bring before you the 
result of what little experience the writer has had with 
this new type of engine and to try to describe briefly the 
different designs brought out as well as that which has a 
direct bearing on its efficiency. 

Some two years ago the writer read a paper before 
this club, entitled ““Compound Engines for Lake Service,” 
and it was then stated that when the triple expansion 
engine with its higher steam pressure came into use 
(as it was certain to do)it would be still more favorable 
to working steam ex- 
pansively and that in- 
stead of ten or twelve 
expansions, we would 
have eighteen or twenty. 

Little was it expected 
at that time that less 
than one year from then Fee: 
the different engineer- 
ing establishments of 
the lake marine would 
be actively engaged in 
building triple-expan- 
sions for the lake serv- 
ice. At the time that 
paper was read there 
were no triple expan- 
sion engines being built 
in this country and but 





apply to the designing of modern marine engines. 

The most important change brought about by the in- 
troduction of these engines has been in the valves and 
valve gear. The old complicated cut-off arrangement 
has given place to the most simple slide valves and direct 
motion. With the high steam used, mainly one hundred 
and fifty pounds per square inch, all the parts of the 





valve gear must be well designed. Piston valves are 
generally used on the high pressure cylinders, single 
ported slide valve on the intermediate cylinder, and 
double ported slide valve on the low pressure cylinder. 





nals in the bed plate and crank shaft in three duplicate 
interchangeable parts. Other builders, however, arrange 
the cylinders in two different ways, first: with three cyl- 
inders in line fore and aft with piston valve on forward 
side of the high pressure cylinder, single slide valve on 
the forward side of the intermediate cylinder in separate 
steam chest not connected to high pressure cylinder, and - 
double ported slide valve on after side of low pressure 
cylinder with link motion to drive all the valves (Fig. 2), 
This arrangement admits of five journals in the bed 
plate and crank shaft in one or two parts. Second: the 


Some designers think it imperative to use piston valves | three cylinders in line fore and aft; the intermediate 
on the high pressure cylinders; and piston valves have _ cylinder placed forward and slide valve and steam chest 


in some instances been used onall the cylinders. It has, 
been found in practice, however, that with good hard | 
iron in both cylinder and valve, slide valves on the high | 
pressure cylinder work equally well and are very much 
cheaper and easier to repair. 

Where piston valves are used on all the cylinders the 
clearance spaces are excessive and the steam passages 
are liable to be cramped and farther, where piston valves 
are used throughout, two valves have to be used on the 
low pressure cylinder, thereby complicating the valve 
motion. With the three-cylinder fore and aft arrange- 
ment, it has been quite a problem to design a good valve 
gear and has resulted in bringing forward a number of 
novel devices tor reversing and driving the valves; 
those on the radial motion single eccentric being the 

















very few in England 
and Scotland. 

This fact is mention- 
ed here to show that ihe 
engineers of the lake 
marine are awaketo the 
importance of being 
well up to the times. 
The first triple expan- 
sion engine was de- 





signed by Mr. Kirk at 


on forward side, the high pressure in the middle, with 
piston valve faced out in front and low pressure cylind- 
er aft with double ported slide valve and steam chest on 
the after side. The valves for the two outside cylinders, 
that is, the intermediate and low pressure, are driven 
with the link motion and the high pressure piston valve 
with Joy valve gear (Fig. 3). This arrangement of cyl- 
inders admits of but four journals in the bed plate and 
crank shaft in one piece. The latter plan would seem 
the simplest and cheapest, but the design is open to three 
objections: First—there are two kinds of valve motions 
requiring two different motions to reverse and looks 
very unmechanical to say the least, although it works well 
in practice. The second objections is to the journals in 
the bed plate, which are four in number but are two 
different lengths and all 
subject to the same 
wear, therefore, the 
' shortest one would wear 
down faster than the 
longer one; then again, 
the two middle journals - 
although they are the 
longest are not long 
enough to fill between 
the cranks leaving the 
crank shaft unsupported 
close up behind the 
crank arms; further, the 
crank shaft is built up 
in one piece with the 
three throws requiring 
very careful work and 
difficult work to handle; 
besides, it would be 
very expensive to re- 
pair in case of a break- 
down. The third ob- 
jection is to themanner 
of passing the steam 
from one cylinder to the 
other. With the high 
pressure cylinder in the 
middle the steam is 
exhausted from it to the 














the engineering estab- 
lishment of George 
Thompson & Co., near 
Glasgow, for the S. S. 
“Aberdeen” some three 
orfour years ago. Since 
then the triple expansion engine in that country has al- 
most superseded the double compound. In the annals 
of marine engineering, there is no parallel to the rapidi- 
ty with which these engines came into favor. 


On the “Aberdeen’”’ the saving in fuel per voyage was 
five hundred tons and her carrying capacity was increased 
by that amount. For ease of working, smooth running 
and high piston speed they are not to be compared to 
any other class of engine built at the present time. It 
is only a question of time, and that very short, before 
the quadruple expansion engine will supersede the triple 
expansion engine for lake service. 


We may look for high steam pressure and little or no 
cut-off, but simply expand from one cylinder to the other, 
with cylinder ratio proportionate to decrease of tempera- 
ture and increase of volume, avoiding loss or condensa- 
tion and evaporation. These days one hardly gets fami- 
liar with one particular type of engine before there is 
another brought forward; text books become obsolete 
almost before they leave the printers’ hands. Imagine 
if you please, Bourne’s rules for diameter of piston rod, 
that is one-sixth the diameter of cylinder equals dia- 
meter of piston rod, to apply to size of piston rods for a 
triple expansion engine, with cylinders ratio of two and 
one-half to one. In fact, there are but very few rules to 





*Read before the Cleveland Civil Engineers’ Club, Tuesday 
evening, Nov. 22, 1887, 








intermediate cylinder 
on the forward side 
and exhausted from it 
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more prominent, although the Joy valve and others of 
that class have been quite extensively used. The Joy 
valve gear and those of the radial motion single eccen- 
tric plan permit the cylinders to be placed fore and aft 
with steam chests out in front, making a very conven- 
ient engine to get at. But the piston or some balance 
valve must be used, or else the wear will be excessive. 
The valve motion described above refers more particu- 
ly to those used by Scotch and English engineers, and 
on nearly all of those built on the coast. But with one 
exception the link motion has been used on the engines 
for lake service. The link when well proportioned and 
correctly suspended has proven the most satisfactory 
arrangement yet devised to drive the valves on marine 
engines up to the present time. 

A well known engineer on the coast after using a radial 
single eccentric motion on two engines declared himself 
still in favor of the links. It is the practice of the writ- 
er’s firm with but one exception to place the three cylin- 
ders in line fore and aft and slide valves on all the cyl- 
inders (Fig. 1); that of the high pressure on the 
forward side, the intermediate valve between the high 
pressure and intermediate cylinders, and the low pressure 
valve between the intermediate and low pressure cylind- 
ers; single slide valve on the high pressure and inter- 
mediate cylinders and double ported slides on the low 
pressure, with fink motion to drive all the valves. This 


arrangement of cylinders and valves admits of six jour- 








to the low pressure cyl- 

inder which is on the 

after side of the engine. 
This arrangement, although it works well, is like placing 
an engine away from the boiler and supplying it with 
steam through a long steam pipe. The second plan 
mentioned above, is, that with a high pressure cylinder 
placed forward and piston valves on forward side, the 
intermediate cylinder in the middle and that of the low 
pressure aft, with the valve of the intermediate cylin- 
der placed forward in a separate steam chest; between 
it and the high pressure cylinder also the valve of the 
low pressure cylinder on the after side and five journals 
in the bed plate with crank shaft in two parts. This 
plan costs more than the oue with four journals in bed 
plate, but is open to about the same objection. 

There is an unsightly array of pipes to convey the 
steam from one cylinder to the other and on some en- 
gines built on this plan the arrangement of journals in 
bed plate is very bad. Some of the journals are ex- 
tremely short while the journal adjacent to it more than 
double the length, making it impossible for them to wear 
down equally. The shaft although it is made in two 
parts is not in duplicate, consequently is not interchange- 
able. Shafts thus made have no possible advantage ex- 
cept to facilitate somewhat the building and repairs. 
Engines built on the first mentioned plan, that is, with - 
the three cylinders in line fore and aft, with high pres- 
sure forward, the steam chest on forward side, and the 
intermediate in the middle with valve placed on the for- 





{Coneluded on page 817 } 
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BUSINESS CHANGE. 

The publishing and printing business formerly con- 
ducted by Day & Carter has been transferred to a stock 
company, known as the Cleveland Printing and Publish- 
ing Company, of which the following are the officers: 
President, W. M. Day; Secretary, F. N. Carter; Treas- 


urer, F. J. Staral; Superintendent, A. Wintemberg. The] o¢ 
offices of the new company remain in the Lithograph; 


Building, corner St. Clair and Wood streets, Cleveland 
but are now on first floor, entrance on St. Clair street. 
Correspondents, patrons and exchanges will kindly take 
notice. 








THROUGH the kindness of the ore dealers of Cleveland, 
the collectors of lower lake ports, and the officials of 
railways diverging therefrom, we are enabled to present 


to-day a comprehensive statement of the ore business of, 


the past season, together with comparative tables, show-' 


ing the amount of iron ore on dock at each of the lower} 


lake ports, and other information of a like character. 
In the compilation of these tables which in itself requir- 
ed much care and painstaking attention, every facility 
was extended to our representatives by the firms hand- 
ling and forwarding ore, and by the various railroad 
companies similarly engaged. Much of theinformation 
thus obtained was, of course, of a confidential character, 
the totals in each case being arrived at by the compila- 
tion of individual accounts, and verified by other means. 
In return, we offer our patrons to-day some figures which 
for every practical purpose are correct and, to that ex- 
tent, of value. We shall endeavor to maintain the 
pleasant relations existing between our patrons and the 
Tron TRADE REVIEW, with a view to mutual benefit. 


THE coal shipments to the West and Northwest, by 
lake from Cleveland will reach nearly half a million 
tons, which is a marked falling off when compared with 
last year’s exports. The shortage may be attributed to 
two causes: The inroads made upon the Ohio market by 
Indiana and Illinois coal for Chicago consumption, and 
the prohibicory freight tariff established by vessel own- 
ers during the past season. A great deal of coal remains 
unsold and, of that sold, a considerable portion must 
be forwarded by rai], at the shippers’ expense and, con- 
sequent, loss. The chances are that the sales for 
delivery in the West will be made conditionally here- 
after. 














Tue Executive Committee of the waterways conven- 


tion, held at Sault Ste. Marie, July 20. of the present, 


year, will meet next Tuesday at the Fbbitt House, in 
Washington, to arrange for the starting of proper legis- 
lation in this important subject. Hon. George H. Ely, 
of Cleveland, is chairman of the Committee and Mr. 
Wm. F. Phelps, of Duluth, is secretary. 








GREAT FIGURES IN IRON ORE. 


THE CROWNING YEAR IN SALES AND PRO- 
DUCTION. 

Total Production of Lake Superior District for 1887, 
4,750,000 Tons—Receipts at Lake Erie Ports, 3,- 
438,198 Tons—On Dock, December rst, 1,558,851 
Tons—Unsold Ore, 241,176 Tons. 

One year ago, in summing up the results of the season’s 
operations in mining and marketing Lake Superior iron 
ores, the Iron TrapvE Review said: “1886 will pass 
into history as marking the thirtieth year in the 
history of the iron ore industry of the Lake Su- 
perior district. It will also be memorable for the fact 
that it has exceeded all previous years in the amount of 
It is, moreover, a notable 
season in this: that it has witnessed by far the largest 
sales of iron ore ever made from that district. Finally, 
it is remarkable for the fact that its close shows proba- 
bly less unsold ore on hand, in proportion to produc- 


iron ore shipped to market. 


tion, than ever before, certainly for a number of years.” 

This was, indeed, « remarkable showing; but when we 
state that the production of 1886 has been surpassed this 
year by 32 per cent.; that the sales for 1887 have exceed- 
ed those of 1886 by 48 per cent.; 
receipts at Lake Erie ports this year is 56 per cent., and 
that the increase in the amount of ore on docks, at the 
close of navigation, is 61 per cent, the magnitude of this 
year’s operations will become apparent. The whole sit- 
uation is comprehended in the following close estimate: 


SHIPMENTS, SALES AND SURPLUS. 
Gross Tons. 


that the increase is 


) The estimated amount of iron ore on dock at Lake 
Sm ports, at opening of navigation in 1837 








SRS RES a SE a ESE Se 149,304 
The t total receipts at Lake Erie ports for the season 
SMT MOE Ciindiecegscclouciecstiseith etibcoromshcahediirvcce coches 3,439,198 
Making a total handled of... 3,688,502 
this amount, there was “shipped to “furnaces, 
Br cr ctaead Reece sasccanansubetgst<cecsensnecsipiongevesesnvene sevens 2,029,641 
Leaving on dock at Lake Erie ports, at aoe of 
SARIN Tei 5 linc wiikith cadlicnacthe0cailiblieysosaupen 1,558,861 
There is still unseld on dock...... . : 241,176 
he total! sales for lower lake delivery ‘during i 
the lake season of 1887 were therefore................... 3,347,326 
The total corresponding sales for the season of 1856 
WETC....cseeesenees conesesneccsacessensnnnens soeaenatecearsns recess senees 2,330,554 
Showing an increase in sales of.......... PPT ean t 1,016,772 
The proportions of sold and unsold ore at Lake Erie 
ports we estimate as follows: 
Date. Sold. Gross Tons Per Cent. 
Unsold, Unsold. 
December 1, 1884........... ...... 388,135 650,000 62.6 
December 1, 1885................0 918,940 130,000 12.4 
December 1; IL os abedettbuaneit 896 472 70,000 7.2 
1,317,685 241,176 15.5 


"a December 1, 1887.. 
Two noticeable facts are of importance in connection 


with the subjoined table showing the amount of iron ore 
received at the various lower lake ports, during the past 
five years. One is the emormous increase in the total 
Lake Erie receipts, since 1886—the gain in 1887 being 
a trifle more than 55 per cent.—and the other is the 
astonishing progress Ashtabula and Fairport seem to 
have made. While Cleveland has barely maintained 
her customery gain of from 15 to 18 per cent., Ashtabula 
has iucreased her receipts more than 80 per cent. and 
almost equals Cleveland, while Fairport takes third 
place, with receipts footing up more than half a million 
gross tons of ore, and a gain of nearly 350 per cent. 
An explanation is found in the protracted strike, along 
the ore docks, in Cleveland, during the early part of the 
shipping season, in consequence of which not less than 
half a million tons of ore were diverted from that port; 
and another important reason for Cleveland’s loss is 
found in the inadequate dock facilities, antiquated hoist- 
ing machinery and lack of water and dock room for 
large vessels: 


TOTAL RECEIPTS AT LOWER LAKE PORTS FOR FIVE YEARS. 




















| | | 
Port 1883. | 1884. 1885. 1886. | 1887. 
Watede ts its: | 27,617 2,444] 15,000] 26,96 61.729 
. ‘B25 j 143,180 | 157,970 | 160,600 
Rest eat 44,021 | 21,288 
13,180 99,744 134,164 
589,234 |1,034,650 |1,216,423 
31.992 | 132,000 1,368 
582 000 | 672,000 {1,103,839 
122,¥23 9 ,250 | 210,488 
7,160 ,869 | 28,699 
| 

Total..........---+0+ 1,692,689 1,841,877 '1,503,969 '2.270,554 [3,439,198 








““Fof the first time we are enabled to present in this 
connection, from authentic sources, the receipts at all 
Lake Erie ports by months. As will be seen, the 
heaviest receipts were in July and Angust. These 








| 


figures we haye grouped into the following table: 
RECEIPTS oF 1887 BY MONTHS. 




















Port. May. June. | July. Aug. | Sept.| Oct. | Nov. 

ee Ae tae ed 

| } 

Toledo ..... 2, 798 | 1,020 3,877 | 11,631 10,200) 24,932) 7,271 
Sandusky €,.791| 26,509! 26.772] 33,847 | 23,146) 19,603) 23 982 
Huron...... 1 750 | 13.688} 3,150} None. 2,790} None.| None 
Lorain...... 9 808} 22,186) 24,737 | 24,247 | 21,716) 14,054) 18,016 
Cleveland.| 134.494 | 152,682 | 236,424 | 226,508 |191,771)149,250/125,294 
Fairport...| 69,932! 71,566) 83312] 85,431 | 50,832) $5,118) 55,177 
Ashtabula 136,239 | 181,199 | 207,389 } 212,389 |172,709| 128,895) 65.019 
crie | 22,342 | 35, 834 28,814 41. 319 | 35,916! 24.263) 22.000 


st eeeeeee 





Very interesting and important figures, based upon 
official, and therefore closely approximate estimates, are 
contained in the following table: 


IRON ORE ON DOCK AT CLOSE OF NAVIGATION, 





























Port. 1883. | 1884 1885. | 1886, 1887. 
Toledo ...cc00ct.000| 25,000! 18,000} 12,000} 15,000} 50,000 
Gpadusky Os deena 44,083 | 72,834 87,457 ved HK 

Mite nneptems excheec Ieabacccnenates PRES RE lh IRE 2. RES, as . 
Lorain... 25,611 | 35,907 | 34,346} 69.304 | 110.000 
Clevelan< 428,654 | 482,238 | 494,683 | 464,971] 487,327 
reer 16.000 | 2,100 7,500 : 7,000 228,318 
Ashtabul 291,878 | 349.306] 331,110 | 285,697 | 522,516 

py penile 95.369 | 77,750] 81.844] 36,000] _ 89 000 
cs chskensacies & 7.500 None. None. | None. | None. 

Total = 943,095. 1,038,135. t 048, 940 | 966,472 11,558,861 





THE COURSE OF THE MARKET. 

The course of the market almost during the entire 
season was a source of disappoint ment to ore producers 
generally. Shipping was hardly under way, when the 
enormous sales prompted vessel owners to advance 
freighis until the miners’ margin of profit was almost 
exhausted. It may fairly be said that the price of ore 
was during the season a minor consideration, the vessel 
business engaging the lion’s share of attention. The 
large mines, with an assured output, and with a string 
of season charters to carry their product to market, 
made some money while on the less developed proper- 
ties there was in almost every case a loss of interest on 
the mining capital invested. The rosy predictions of 
increased mining operations in 1888 are not shared by 
those best qualified to speak on the subject. The people 
who hold mining stocks for investment purposes say that 
the ore, in the ground, costs nothing, and that there 
ought to be a reasonably assured return on the invest- 
ment before further operations are entered into. 
SUMMING UP THE SHIPMENTS—PREDICTIONS FOR 1888. 

Of the season’s output of all the Lake Superior iron 
ore mining districts, our special correspondent says 
under date of December 1: 

Estimates on next season’s output of the Lake Superior 
5,500,000 to 6,000,000 tons. If 
there is a demand for the ore, and lake freights are rea- 
sonable, the output will undoubtedly approximate 6,000,- 
000 tons, divided by districts in something like the fol- 
lowing manuer: 2,000,000 tons; Gogebic, 
1,750,000 tons; Menominee, 1,500,000 tons; Vermilion, 
750,000 tons. 

Ore shipments from Escanaba ceased yesterday, end- 


iron fields range from 


Marqueite, 


ing the season. The grand total of lake shipments of 
ore and pig iron is 4,407,099 tons, the pig iron amount- 
ing to only 30,792 tons. The shipments were made as 
follows: Escanaba, 2 ,083,946 tons: Ashland, 1,030,169 
tons; Marquette, 801,774 tons; Two Harbors, 392,081 
tons; St. Ignace, 99,117 tons. The following isthe divi- 
sion by ranges: 1,786,119 tons; Me- 
nominee district, 1,154,110 tons; Gogebic district, 1,077,- 
201 tons; Vermilion district, 392,081 tons. It 
pretty certain that the output for the year will approxi- 
mate 5,000,000 tons, the estimate made by your corre- 
spondent at the commencement of the season. Joseph 
Sellwood, the superintendent of the Colby mine, states 
that the output of the Gogebic range since January 1, 
If Mr. 
Sellwood’s figures are correct, and there is no good rea- 
son for doubting them, the output of ore in the Lake 
Superior country already exceeds 4,750,000 tons, with a 


Marquette district, 


is now 


including all-rail shipments, is 1,335,101 tons. 


busy month for all-rail shipments remaining before the 
year is closed. 








WE print to-day a paper by Mr. Waiter Miller which, 
we are sure, will be read with interest by engineers, 
engine builders, and others interested in the subject of 
Mr. Miller’s 
experience in the field of mechanical engineering enti- 
tles him to speak with authority, and his subject is one 
that ought to command attention. 


triple expansion engines for lake service. 
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TRIPLE EXPANSION ENGINES FOR LAKE 
SERVICE. 





(Concluded from page $15.] 





ward side in a separate steam chest, formed by bolting 
the high pressure and intermediate cylinders together, 
the low pressure placed aft and the valve on the forward 
side in a steam chest formed by bolting the intermediate 
and low pressure together, although the most expen. 
sive, are on by far the more mechanical plan and con- 
ductive of the best economy. The exhaust is conveyed 
from one cylinder to that of its fellow in the shortest 
possible manner by an exhaust belt cast on the side of 
cylinder almost in a straight line; and when lagged up 
it has a symmetrical look about it that is not seen in any 
of the other designs. Access is had to the valves by 
covers placed on top of the steam chest. As mentioned 
before there are six journals in the bed plate all of equal 
length and all things being equal should wear down 
alike. The crank is in three duplicate interchangeable 
parts, therefore making a very simple crank to build and 
repair. With this same arrangement of journals and 
crank shafts the valve gear is brought in line with the 
valves without any off-sets or bent eccentric rods. What 
would have been a very pleasing design to the eye many 
times has been marred by a bent eccentric rod, aside 
from the mischievous way they have of dodging their 
work. There is another design of triple expansion en- 
gine that is considered the simplest and cheapest to 
build, but does not seem to take as well. That is, those 
that have two cylinders in line fore and aft, the inter- 


careful and accurate work in boring, fitting and shrink- 
ing to insure its alignment when bolted together in 
place. The bed plate is first fitted with the six pairs of 
journal brasses and a large boring bar is run -through, 
and all of the s)x journals are bored out at once, then a 
truing mandril is used to scrape the journals down to a 
bearing. The six pieces of shafts with couplings forged 
on all turned down tosize and the crank arms shrunk 
on and keyed are then placed in the bearings and fitted 
with distance pieces between the crank arm then bolted 
firmly together with the eye of the crank pius in line. 
The same bar that is used to bore the bed plate journals 
is then run through, and the three pairs of crank eyes 
are bored at once. A portable furnace is then placed 





} place. 





mediate and low pressure, with the high pressure placed 
on top of the intermediate cylinder (Fig. 4). 
The principal objection to this plan is that is 
throws too much work on one crank pin, making 
a very unequal strain on the crank shaft and, you 
may say, all of the other working parts of the en- 
gine, (‘There has been to the writer’s knowledge 
but one engine built on this plan for the lake 
service. Although it worked well and gave every 
satisfaction, it did not seem to attract the attention 
that the others did built on the three cylinder fore 
and aft plan. 

Since the triple expansion engine came out it 
has.been the aim of designers to so proportion the 
cylinders that the work done in one will be about 
equal in each thus equal izing the fall of tempera- 
ture. In some cases the horse power developed 
would not vary more than three to five horse pow- 
er in each cylinder, but this equalizing of power 
has been assisted by the sliding blocks in the re- 
verse arm lengthened out 
or shortening the valve 
travel. It would seem the 
better way to so proportion 
the cylind er valves and 
size of receiver space that 
the work done in each cyl- 
inder would be equal, and 
by notching up with the 
reverse gear vary the 
range of expansion rather 
than trust the engineer to 
adjust the valve travel to 
equalize the work done in 
each cylinder. The exact 
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over each pair of cranks separately and the cranks 
brought up to the proper heat for shrinking; the furnace 
is then cleared away and the crank pins which have been 
turned down to the finished size are then shoved in place 
and left to cool. Each part of the crank shaft is then 
put in the lathe and about one-sixtyfourth of an inch 
turned off the journals and the couplings faced up. The 
holes for the coupling 

bolts are drilled by 

templet and the bolt 
holes arereamed after 
the cranks are in 
Each part of 
the crank is in dupli- 
cate and will inter- 
change, thus lessen- 
ing the delay in case 
of a broken crank. 






























was intimated at the beginning of this paper the writer 
had been waiting for some data to compare with the 
compound engine, therefore can only say that they haye 
shown a very marked economy, but as to how much he is 
not able to give any figures. When lake freightsare boom- 
ing, like the season just closing, twenty to thirty tons of 
coal a trip is not much of an object and vessels that can 
carry and have plenty of power to push them through 
the water are made to go, but for smooth working, ease of 
turning and high piston speed they have been a success. 
* a TE ae a PLE 

Wonderful Steel Record. 
Engineering and Mining Journal. 

No excuse is needed for so constantly referring to the 
wonderful records in furnace and mill practice achieved 
by our American engineers, for each succeeding one sur- 
passes the previous one, and all surpass anything in any 
other part of the world. We record them with a par- 
donable pride, which we reflect for the entire profession 
and with congratulations to those who have done the 
work. The Union Steel Company, of Chicago, remodel- 
ed by its manager, our distinguished engiaeer, 
Mr. Robert Forsyth, has again surpassed itself. 
In the week ending November 19th, and in 
which both mill and steel works worked the usual 
eleven turns, it made 6,022 tons ingots and 5,212 
tons rails. The product of the twenty-four hours 
ending 6 A. m. November 19th was: For the steel 
works, 1,294 tons of ingots in 128 blows, and for 
the mill, 4,323 rails, making 1,154 tons. The best 
twelve hours’ work on ingots was the night turn 
of November 18th, when 65 blows were made, 
yielding 657 tons. The best twelve hours’ on 
rails was the day turn of November 18th, 2,218 
rails having been rolled, making 592 tons. Of the 
1,154 tons of rails rolled in twenty-four hours, 
1,080 tons were rolled direct from the ingot and 74 
tons from reheated blooms. During the week two 
changes of rolls were made. 











Heating Shops with Hot Air. 

John Walker, manager of the Walker Mfg. 
Company, of Cleveland, Ohio, read a paper ata 
recent meeting of the Civil Engineers’ Club, of 
that city, on the system of heating and ventilating 
the company’s works by hot air. The works are 
scattered over 7 acres of land, and it became a 
problem of some difficulty to heat them satisfac- 
torily. The process now employed was adopted 
for the work by Mr. Walker. Air is taken into a 
blower from outdoors, passes over a coil of steam 

pipe, and is forced through 
earthernware conduits un- 





derground for several hun- 
dred feet. Last winter the 
method was tried for} the 








ratio of cylinder is not an 
arbitrary matter requiring 





deep mathematical study. 
The distance from center 





to center, arrangement of valves, steam chest, and re | The increased steam pressure carried has resulted in 


ceiver spaces, as well as crank sequence should be taken 
into account as they affect the cylinder ratio very mater- 
ially. Too large receiver space between cylinders would | 
result in fall of pressure and lower temperature. Crank. 
sequence or order following is best arranged by taking 
into account the arrangement of cylinders. 

The writer’s experience so far has been with the low 
pressure leading, intermediate following, and the high 
pressure last, but with the present plan of cylinders—as 
the receiver spaces are rather large—it would be better 
if the high preseure crank was leading, intermediate fol- 
lowing and low pressure last. With the former order of 
following, the back pressure would be through one-sixth 
of the revolution, while the latter order following the 





back pressure would be through one-third of the revolu- | 


tion; the increase of back pressure in this case would re- 
sult in bringing up the initial pressure and equalizing 
the work done in the after cylinder. The three-throw 
crank shaft for the triple-expansion engines built by the 





writer’s firm is of the built up class and requires very 


the abandonment of the old return tubular fire box 
boiler, so long in vogue for the lake service. With such 
large crown sheets and flat stayed surfaces, it was imprac- 
ticable to continue their use and led to the adoption 
of the boiler which is commonly called the Scotch boiler, 
with circular furnaces and return tubes. The furnaces 
are either corrugated or else flanged in short lengths 
with rings between the flanges. Boulers on this plan are 
now being made for the lake service 14 ft. in diameter 
by 12 ft. long, with steel shell plates one inch and five 
thirtyseconds thick, to carry one hundred and sixty 
pounds of steam per square inch. The shell plates are 
all drilled and double-riveted by hydraulic riveters, as 
it would be almost impossible to make these boilers tight 
by hand riveting. Heavy machinery for riveting, bend- 
ing, flanging and drilling these plates, for the building 
of these boilers has had to be added tothe boiler build- 
ing plants on a scale little thought of two years ago. 

As yet nothing has been mentioned as regards the econo- 
my of the triple expansion engine for lake service. As 





first time, and it was suc- 
cessful beyond the expec- 
tation of its projector. In 
the summer the air is forced 
through the pipes without 
submission to the steam 
radiator, and cools the air 
in the different depart- 
mentsseveral degreesbelow 
the outdoor temperature. 
With this system it is pos- 
sible to keep an equal 
temperature in the works, 
summer and winter. The 
advantages of the system are, economy, good ventilation 
and convenience. So far as known, this method has 
never been used in the heating of factories before, 
though it has been applied to public buildings. The 
entrance of a strong current of warm air, and its 
tendency to carry up with it all impurities, keeps the 
factory free from smoke and the air wholesome. The 
pipes, in passing from one building to another, pass 
under open ground for several hundred feet. It was 
noticed last winter, when the blower was first turned 
on, that no heat reached the opening at the further 
end. As soon as the ground became heated, the air 
entered the building heated. When snow fell, it was 
melted for a space of 8 feet across the pipes, which are 
buried 4 feet. In the hot weather last summer the tem- 
perature was kept at least 10° lower by means of the air 
blast.—[Metal Worker. 
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A FRencuMAN has just brought out a new storage 
battery, in which the electrodes consist of amalgamated 
zine plates and porous copper plates, 
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Buchanan Manufacturing Co., 
Manufacturers of 


SASH WEIGHTS 


Cast Washers, Farm Bellis, 


THE MEECH GOLD AND SILVER ORE 
Disintegrating Machine. 


The Only Method for Preparing the Ore 


for Amalgamation. 





And Ceneral Castings. 
Telephone 2151. 
17¢ Central Way. CLEVELAND, OHIO. 


Cc. H. PRESLEY & CO. 


AGENTS FOR 


Sterling Emery& Corundum Wheels | 
—aND— 
ARCADE FILES. 
Best in the Market. Write for Prices. 
ALSO MACHINERY OF ALL KINDS. 
24 South Water Stree, CLEVELAND, 0. 














UNION 


FLECTROTY PE 











freeing them for am mation co 
feeMEECH AMALGAMATION 


process, (being the test combination of Amalga- 
mation known). will successfully extract 90 per cent. 
of the metal from rebellious ores, such as Sulphur- 
ets, Sulphates, Sulphides, Chlorides. Bromides, Ox- 


ides, Tellurides, &c. 


Disintegrating, Decomposing and Desulphurizing 
the ore under @ HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT, With chemical action and attrition, 
‘ dissolves and breaks up the chemical combination 
€ in the ores, individualizing. cleansing and separat- 

ing the atoms of metal from the gangue, perfect! 

m 

MACHINE and 





nation wi 


aa We desire business correspohdence in every mining district in the United States. 


¥Y The Meech Crusher ad Pulverizer. 


ji This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 and 60 mesh fine, and 
from 20, 40 and 60 tons per day. The PRINCIPLES of this machine, making it superior toal) others, 
the peculiar concave and convex shape of the jaws, with concave and convex projections, which 


chine. Manufactured by 


Ms : | MEECH 


Yj, Vw 
Ld) Vi}, Wy V4 Uh id 


are : : 
( breaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, than any other ma 


& CO., Cleveland, O. 


: We will contract to erect the Meech Plant of Mining machinery for successfully treating 
all grades of gold and silver ore. us 








THE UNIVERSAL PATENT COILED WIRE 
DOOR MAT. 





The Universal Patent Coiled Wire Door Mat, here-. 


with illustrated, is manufactured by E. T. Barnum, De- 
troit, Mich. Itis made from galvanized steel wire, and 
is woven in coils, so as to form a series of scrapers. The 
ends are secured by a patent galvanized steel clamp, 
and sides by the coils running over hollow tube, leav- 
ing the body of the mat entirely of a series of coiled 
wires, making it strong, durable and flexible. It oper- 
rates most effectually in removing mud, snow, ice, etc., 
from the feet. Is reversable for soft and icy weather, 
self cleaning, etc. The corners will not curl up as in 
other mats. It has been on the market only a few 
weeks, and wherever introduced is giving universal sat- 
isfaction. It is especially adapted for schools and 


churches. 
———— _— ——$— 


THE COST OF FUEL GAS. 


At the recent meeting of the American Gas Light As- 
sociation a paper was read by Mr. Emerson McMillan, 
on “Fuel Gas,” which contains many facts 
of interest to manufacturers and whichis e 
thus condensed by the Age of Steel. “It is | fe 
now plain that natural gascan be had only E 
in limited portions of our great country, 
and it will be obtainable in these favored 
localities for but a limited time. It has 
also been demonstrated that water gas fails 
to meet the conception in the minds of 
the public of what a fuel gas should be; 
coal gas is too expensive; producer gas, 
while it can be very cheaply made, is 
bulky, and requires a high temperature 
for ignition. That a cheap fuel gas is in 
demand is a fact that will not be. ques- 
tioned; and that this demand can and 
must be met is generally believed. , 

“How, then,” asks M:. McMillin, “shall A A 
the gas be supplied so as to make its use \ 
the most effective, the safest and the most 
popular, and at the same time with the least 
expenditure of capital on the part of the 
existing gas companies, is the problem to 
be solved.’”’ In order to use plants nov erected, and to 
give heating power as well as to impart odor to the 
product, he would make coal gas; in order to work up 
the coke from coal gas benches, and greatly cheapen the 
final product, he would make part producer gas, and in 
order to keep up the calorific value of the gas, which 
would be too low if all the coke from coal gas were 
converted into producer gas, he would make part water 
gas. “If it bea fact,” continued Mr. McMillan, “that a 
fuel gas must be sold at a low price to induce the public 
to generally adopt gas heating and cooking in lieu of 
solid fuel—without much reference to comparative 
values, then it appears to me that uncarburetted water 
gas is about the only product now being offered to the 
public with any resonable prospects of being received 
with favor. Now, if we can by a mixture of these 
several gases. obtain a product of equal value with 
water gas as a heat producer, at a less cost, we will be 
taking a step forward.” 

The most interesting feature of the paper was the fol- 
lowing estimated cost of a plant fora city of 100,000 in- 
habitants. On this point Mr. McMillan said: “It will re- 
quire 80,000 feet of our gas to equal in theoretical value 
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one ton (2,000 pounds) of coal. Bat it is well known to 
| all that not 10 per cent., if indeed 5 per cent., of theo- 
, retrical value of the coal is utilized in domestic heating. 
, We will be very liberal, and base our calculations on the 
‘larger utilization. This, then, brings the coal down to 
the value of 8,000 feet of gas, provided the full value of 
the gas can be obtained in practice. But this cannot be 
done. With proper facilities, 75 per cent. of its value 
might be utilized, but we will put it at 50 per cent. 
Then we have 16,000 feet of gas as the equivalent in 
practice to 2,000 pounds of coal. We will assume the 
price of coal at $3. This price divided by 16, gives a 
value to the gas of 18.75 cents per 1,000 feet. We may, 
I think, safely add 6.25 cents to that price for the sav- 
ing in kindling, handling of ashes and general cleanli- 
ness, making value of gas 25 cents per 1,000 feet. If it 
requires 16,000 feet of gas to substitute one ton of coal, 
it will require 1,600,000,000 feet to substitute 100,000 
tons of coal. This will require a daily production of 
about 4,400,000 feet, varying in quantity probably from 
3,000,000 feet minimum in summer to 7,000,000 maxi- 
mum in winter. The capital required would be very 
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THE UNIVERSAL PATENT COILED WIRE DOOR MAT. 


much less per 1,000 feet output than is required in the 
ma’nufacture of illuminating gas. The distributing por- 
tion of the plant would not cost more than one-half, and 
the manufacturing part not more than one-fourth that 
required for a coal gas illuminating plant. Upon this 
basis an investment of $2,500,000 should be sufficient. 
If the gas costs, including repairs, 10 cents in holder, it 


1,000 feet. Then selling 1,600,000,000 feet at a profit of 
10 cents, net, $160,000. Six per cent. on estimated in- 
vestment equals $150,000. Thus it will be seen that if 
you want 10 per cent. on your investment you will have 
to sell gas at about 30 cents per 1,000 feet. You will ob- 
serve that in the estimate of cost of coal, that each dol- 
lar of the price per ton equals 2 cents per 1,000 feet on 
the cost of gas. Therefore, to arrive at the cost of gas 
in localities where coal 1s above or below $3 per net ton, 
additions or subtractions will be made to the estima‘ed 
cost of 10 cents per 1,000 feet, or 1 cent for each 50 cents 
variation in price of coal. 
SEL PNP Sh eee 

IMMENSE coal-fields forty-five miles above Bismark, 
Dakota, are to be developed next spring. 











will cost when sold and collections made, 15 cents per’ 


INSURANCE OF WORKMEN. 
Engineering and Mining Journal. 

There is certainly no man who has ever had the con- 
trol of a large number of workmen, whether in a mine 
or a factory, who has not at some period of his life been 
absorbed by the question of insuring them against acci- 
dent, injury, or death, in some equitable way, which 
while it will impose too serious a burden upon the indi- 
vidual, shall yet be ofthe utmost benefit to the entire 
community. Few problems are more difficult, and few 
have been the object of more experimental philanthropy, 
for we have hoats of benevolent societies, friendly socie- 
ties and mutual insurance clubs, organized for the ex- 
press purpose of providing for that rainy day of which 
the average workman isso regardless; besides, innumera- 
ble public corporations which find in insurance against 
accidents a profitable investment for gigantic capital. 

That a true solution still remains to be found appears 
to be indicated by the most recent departure in this di- 
rection, taken in Germany, where the goverament itself 


‘has now enacted a law, according to which every person 


employed will henceforth be insured 
against accident or death, by a great public 
fund, furnished at the joint expense of the 
employers of labor, and of the nation, and 
without any recourse to, or contribution 
from, the workers themseives. How far 
such a system can ever be made to work 
satisfactorily, how far it will lead to care- 
lessness, shamming, fraud and improvi- 
dence, it is impossible to predict; that is to 
say, so far as Germany is concerned. 

The government of that country regards 
itself in the light of a great, fostering, and 
benevolent paternity, with the population 
for its children; and it apparently seeks 
to inspire, rather a feeling of entire de- 
pendence, than a sentiment of self reliance 
in the mass of its laboring classes. In 
our own land no such organization is nec- 
essary, or possible; it would be incompat- 
ible with those ideas of freedom and self- 
help inborn in every citizen of whatsoever 
degree or station, and in direct contraven- 
tion of the sublimest principles of cur constitution. What 
we have to do—what we are doing—is to teach our work- 
ingmen as a class, to be less improvident, to think more 
deeply of their personal responsibilities, as citizens, hus- 
band and fathers, and to make provisiou of their own 
free will and among themselves, during the days of their 
youth and strength, for the inevitable coming of sickness 
and infirmity. We shall, nevertheless, watch the work- 
ing of the German movement with the keenest interest, 
for it will, no doubt, teach many valuable lessons in the 


development. 
Said est 


“Aw Eastern capitalist has been in town this week,” 
remarks a Denver paper, “looking around with a view 
to putting in some gigantic manufacturing establish- 
ments. He did not register at the hotel, and strive to 
conceal his identity, but was readily recognized by our 
reporter from the fact that during the first day or two of 
his stay he clung to the Eastern custom of wearing his 
pants outside his boots.” 


—_——_—_- --  - -- —— — -- — 
EpIson says that about three-fourths of a ton of coal 
is waste. Why not put corsets on it and reduce the 





waist.—[Boston Commercial! Bulletin. 
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Blast Furnaces:— 

The Benwood Furnace, Wheeling, W. Va., is again 
in operation. 

It is the intention of the Iron City Company, Iron 
City, ‘'enn., to erect furnaces for the manufacture of 
charcoal iron. 

It is expected to have one of the furnaces at the works 
of the Sloss Iron and Steel Company, now being erected 
by Messrs. Gordon, Strobel & Laureau, at North Bir- 
mingham, Ala., running by April 1. 

The Pheenix furnace, of Brown, Bonnell & Co., 
Youngstown, O., is being relined and a number of im- 
provements added. It is one of the oldest furnace 
plants in the Mahoning Valley, and will be put in blast 
early the coming month. 

The coke plant of the Central Connellsville Coal and 
Coke Company, in East Huntingdon township, West- 
moreland county, Pa.,is now in full operation. The 
company have 204 ovens at their new plant, the majority 
of which are in successful operation. 

An addition to the National Iron Works, at Duluth, 
Minn., is to be made at once, and a blast furnace of suf- 
ficient size to supply the works with pig iron will be put 
in. The works will be removed from the present loca- 
tion toa point nearer the new ship-yard, which will 
have its iron manufactured by the National Company. 

Belfont stack is doing good work, averaging about 52 
tons of fine grades of foundry irons daily. The product 
of the furnace has been shipped about as fast as made, 
during the stoppage of the mill. Alice is making 75 
tons and Sarah 40 tons daily, having plenty of stock to 
run right along if the river don’t freeze, so as to stop the 
transfer. They have 18 barges of coke at Parkersburg 
to come on the first rise.—[ Ironton (O.) Register. 





Steel Works:— 

The following notice has been posted on the works of 
the Troy Steel and Iron Company, at Troy, N.Y.: “On 
and after December Ist common labor will be reduced 
to $1.25. There will be a general revision of the wages 
of other employees.” 

Another steel plant has been added to the list of south- 
ern steel works by the blowing in of the new Bessemer 
steel works of the Old Dominion Iron and Nuil Works, 
at Richmond, Virginia. The steel plant consists of two 
3-ton Bessemer converters and a blooming mill, and the 
steel will be used in the production of slabs and billets, 
nails, etc. 

There is a threat of a strike among the skilled labor 
of the Western Steel Company, in Carondelet, Mo., upon 
the expiration of the yearly wages contract, January Ist. 
From all that can be learned through rumors, reports 
and the like, it appears that the workers are about to 
demand some advance on existing wages—which would 
conflict decidedly with the views of the company. The 
latter have thought that a reduction wonld be in order, 
seeing how the price of steel rails and related products 
has declined.—[Age of Steel. 





Rolling Mills:— 

The Scoutdale Sheet Iron Works, at Scottdale, Pa., 
formerly owned by W. H. Everson & Co., were started 
up again on the 28th ult. This plant has been idle for 
five months. The arrears have been paid to all work- 
men who had undisputed claims against the late firm. 

The propositions for the two large overhead travel- 
ing cranes for the new gun shops for the U.S. Navy, 
Washington, D.C., by the Morgan Engineering Com- 
pany, Alliance, O., have been accepted, ani work will 
be commenced on them forthwith; one to be’ completed 
in ten months and the larger in fifteen months. 

The Norton Iron Works at Ashland has arranged to 
manufacture coal gas for fuel in the heating furnaces 
and last Monday when the apparatus was first started, a 
slight explosion occurred at the furnace where the gas 
is made, delaying the practical testa day orso. The 
gas was found to furnish abundant heat.—[Ironton (0O.) 
Register. 

The King Iron Bridge and Manufacturing Company, 
Cleveland, O., were last week awarded the contract for 
the center and the two anchor spans of the Grand 
avenue bridge, St. Louis, on a bid of $144,000, as against 
competing figures of $146,460 in one case and $148,600 
in the other. The bridge will be of the link suspension 


anchor spans each 150 feet in length. In the total dis- 
tance of 700 feet there will be required about 3,000,000 
pounds of metal, of which something like 1,716,000 
pounds will have to be of steel.—[Age of Steel. 





Machine Shops:— 

The Schenectady Locomotive Works, at Schenectady, 
N. Y., are erecting a new blacksmith shop 85x350 ft. 
The shop will be lighted by 840 incandescent lights. 

The Livermore Foundry and Machine Company, of 
Memphis, Tenn., have recently embarked in the iron 
business, having purchased the iron and railway supply 
depot at 226 Second street, in this city. The foundry is 
full of work. 

R. J. Redmon, John A. Redman, B. R. Stevenson and 
H. J. Morton, of Clifton, W. Va., and E. 8. Grant, of 
Middleport, Ohio, have charted the Hampden Foundry 
and Machine Company, at Clifton, to manufacture stoves, 
machine work, &c. The capital stock is $10,000. 

The new Pennsylvania Railroad shops at Pavonia, N. 
J., on the Camden and Amboy Division, are being push- 
ed to completion as rapidly as possible. The car shop 
135x265 feet, will be finished by the Ist of December, 
when it will be put in use immediately as a repair and 
paint shop. The building will have 14 tracks, with 
standing room for 28 cars. 

The Scranton, Pa., dispatch says the Dickson Mfg. 
Company, of that city, have just completed the largest 
boiler ever constructed in America. It is to be used in 
the Calumet and Hecla copper mines, of Michigan. The 
boiler is the tenth one purchased by the company during 
the present year. It is 35 feet 4 inches in length, 10 feet 
6 inches wide and 11 feet 6 inches high. It would re- 
quire one man 2,200 dars to build the boiler. It weighs 
45 tons, and is of 1,000 horse-power. The boiler is made 
of steel from the Otis Steel Works, at Cleveland. One 
sheet used weighed 2 tons. The steel from the crown 
sheet to the wagon top is 1$ inches in diameter, that 
near the valve 1s } inch, and all other parts 9-16 inch in 
diameter. There are 198 3-inch tubes in the boiler, a 
double fire-box connecting with the flues, and stay bolts 
and rivets are used, varying in length from 6 to 16 inches. 
There are 30 hand holes for the purpose of cleaning the 
boiler, which may serve to illustrate the immense size. 





Foundries:— 

The contract for 2,100 tons of cast iron water pipes for 
the Boston Water Board has been awarded to the Mc- 
Neil Pipe & Foundry Co., of that city. The total 
amount of the bid was $92,477. 

The Kansas City Radiator and Iron Foundry Com- 
pany have completed their arrangements to locate their 
works at Argentine, Kansas, and have begun the erec- 
tion of works. The company has a cash capital of 
$200,000. 

The Stover Manufacturing Company, of Freeport, IIl., 
have put in operation the new foundry which has just 
been added to their works. The new building is 250x60 
feet in area, with a high bridge roof, well lighted and 
ventilated. It will be used exclusively as a molding 
and casting room. 

The first shipment of stoves from Reading to Germany 
was made on the 2Ist ult. by the Reading (Pa.) Stove 
Works. The stoves will be forwarded from New York 
by steamer to Berlin, Prussia, where an agency has been 
established. The stove foundries of Reading were 
never so busy, snd the employes are working full time 
in all departments.—[American Manufacturer. 


Fires in {ron Works:— 

The Newark (O.) wire-cloth works were destroyed by 
fire Nov. 21. Loss, $20,000. Insured. 

The works of Edward Kendall & Sons, builders of 
engines and machinery, Cambridge, Mass., were burned 
November 20. The fire is supposed to have been incen- 
diary. Loss about $75,000, covered by insurance. 





Hardware:— 

The Belfont mill will start up next week. They will 
make some steel nails.—[TIronton (O.) Register. 

Articles of incorporation have been issued to the 
Phil. S. Wiseman Hardware company, of Springfield, 
Ohio, capital stock, $25,000. The incorporators are Phil. 
S. Wiseman, Ross Mitchell, Wm. H. Harford, Geo. H. 
Wilson and Geo. W. Hengst, all well-known citizens of 
that city. 


Miscellaneous:— 

The car works at Fullerton, Lehigh County, Pa., have 
resumed operations after being idle two years, and the 
new plate mill at the same place will start up soon, giv- 





ing employment to several hundred hands. 


type, with the center span 400 feet long, and the two | The South Tredegar Iron Works, of Chattanooga, 


Tenn., recently closed a contract with the Macon & Pa- 
latka Railroad to furnish 1,200 tons of iron splices and 
spikes, sufficient to equip 286 miles of road. The price 
agreed upon was $40,000. 

The Grant Wire and Spring Company, of Lockport, 
Ill., have not lost a day, except Sundays and holidaye, 
since their wire mill was started two years ago. The 
works run regularly 22 hours out of 24. The time of 
working has been arranged on an original plan, which 
has proved very popular with their workmen. The night 
turn each week works five nights of 12 hours each, 
while the day turn works six days of 10 hours each. 
The men alternate from week to week. {n this way 
each turn works 60 hours per week, but no work is done 
on Saturday night. The men on night turn have from 
Saturday morning to Monday morning to rest, while 
those on day turn have from Saturday night to Monday 
night, when they shift to the other turn. 





COAL AND IRON IN SOUTHWEST VIRGINIA. 





A correspondent of the Baltimore Manufacturers’ 
Record writes from Bristol, Tenn., as follows: 

“The result obtained by coking several carloads of 
coal from the mines of Scott county on the line of the 
South Atlantic & Ohio Railroad, distant but fifty miles 
from Bristol, and coked at the ovens of the Tennessee 
Coal and Iron Co., shows as follows: 

Moisture. ... ...........0-4 
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“Its physical structure is most excellent. Its strength 
is remarkable and its general appearance very much 
like the best brands of Connellsville coke. Recent in- 
vestigations and extensive openings along the line of the 
railroad show vast deposits of brown hematite iron ore 
lying alongside of the railroad in a continuous str. tum 
twelve to nineteen feet thick. Parties who are making 
arrangements to erect a 100-ton furnace have examined 
these ores, selecting samples so as to represent the run 
of the mines, and have had them assayed, with the fol- 
lowing results: 


Brown Hematite Ore. 
NS ee a aw Me ee eae ee 
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Red Hematite Ore from McDowell’s Land. 
Metallic iron 
Silica 
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Metallic iron............... 56.00 
Silica ........ 418 
Sulphur 0.002 
Phosphorus... 0.001 





Coal from Big Stone Gap, 8-foot seam, 
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“It will oe seen that these ores are all steel ores and of 
remarkable purity, and when we take into consideration 
that they lie immediately on the linecf the railroad, 
where all the conditions for mining and loading them in 
cars are most favorable, and that the thoroughly tested 
coking coals. of Scott county and of Big Stone Gap are 
less than ten miles distant, it becomes apparent that iron 
and Bessemer pig can be produced here at a far less 
cost than the materials to make a ton of pig iron can be 
furnished in Pennsylvania or Ohio or any other point 
in the United States with the exception of the Birming- 
ham district. The advantages which this district enjoys 
over the Birmingham district lies in the fact that we 
have the same ores that district has, and these steel ores 
besides, and to the equally important fact that we have 
inexhaustible supplies of a far superior coal for coking 
purposes. 

“Then there is the additional advantage that we are 
but 30 miles from the famed Cranberry iron mines, 
which are valued so highly for steel-making and for 
mixing with other ores. In this district every grade of 
iron and steel ean be produced, and none of the materials 
will have to be transported 50 miles, and nine-tenths of 
them will not have to be carried 10 miles to reach the 
furnaces. The Stock Creek Coal & Iron Company 
have several thousand acres of coal (analysis of coke 
from which is given above) which they would, so I am 
credibly informed, lease on a very low royalty to reli- 
abie parties who may desire to engage in the coke busi- 
ness, Very liberal inducements are offered to parties 
who will erect an iron furnace at this point, aggregating 
in actual cash value over one-half the entire cost of a 
100-ton furnace plant. 

“The best judges estimate that Bessemer pig can be 
produced here at a cost of Jess than $12 per ton.” 
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Common brick sells at $4.50 in Columbus, Ohio. 
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CONDIT, FULLER & CO., 


e’xG 


92 Waren as. } CLEVELAND, O. | 


& BAER IFOn. 


WAREHOUSE: 
181 to 96 River St.. cor. Main. 





Telephone 1107. 


VW. F'. TELOEINTOWN, 


Steel and Iron. 


49 WILSHIRE BUILDING. - 


- CLEVELAND, OBIO. 





MEimmnesota Lrom. Go. 


VERMILION C 


ISTRICT ORES. 


Geo. H. & S. P. Ely, Agents, 


5 Seragutile Bank Building, 


CLEVELAND, O, 





CLEVELAND ROLLING MILL CO.,!|_ 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 











3. H. OUTHWAITE. W. G. POLLOOE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 


Lake Superior and Menominee Rangt 
rromn Ore. 


CLEVELAND, OHIO. 


J. H. Dalliba. Moore, Benjamin & Co., 
H. P. Hussey. al waukee, Wis. 


DALLIBA, HUSSEY & CO., 


Dealers in 


IRON ORE 4» PiG IRON. 


101 St. Clair St. CLEVELAND, 0. 
| Chicago Office: 115 Dearborn St.. Rooms 20 to 22. 





ray] FOUNDRY COKE. 


72-hour Connellsville Coke. 





— — 
eee Ww. J P RAI N EY. 
4 Mercantile Bank Bldg., Cleveland. 





H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH, PA. 


Pittsburgh & Wheeling Coal Co., 
Miners and Shippers of 
OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
- Capacity. 2,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 





A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 
| Chicago Office—No, 107 Dearborn Street, 
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CLEVELAND BUSINESS DIRECTORY. | 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. _ _b 














Boller Makers. 


Sie & TEACHOUT—(Established 1857.) 
\O_ Boilers, Tanks, Stills, ete. 644 Broadway. _ 


Bridge and Boller Builders, 


Bean BRIDGE AND BOILER 
» WORKS, mfrs. of Arch and Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St., 
and Case Ave. 


Belting, &ec. 


P Raw Hi & BOSWORTH, Agents for Shultz 
Raw Hide Belting, 9 94 &11 Li South Water: street. 























Carriage Bults. 


6 Nie COLWELL & COLLINS NORWAY 
0., ) ~ “epeneee of Pailedelphia 
Carriage and Tire Bolts 





BUSINESS DIRECTORY. 


Canton, O. 


OVELTY IRON WORKS, Mili Work, Shaft- 
ing, Engines, Imperial job printing vrees 








unentey, © 


Taree’ W.S. Tin cans of every description 
Large job lots special prices. Correspondence 
solicited, wicca, dal 








Meadville, Pa. 


YURRY & CO. general jobbers in n Castings of of 
all kinds. _ 43 








Manafieid, O, 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks, and all kinds of Sheet Iron Work. 03 











Niles, oO. 


WW EEVES BROS., Manufact : 
R Tank and Sheet Iron W leuk. oe. of Delet 











Coal, Iron and Ore. 


. NDREWS, HITCHCOCK & CO., Briar Hill 
Coal and Pig Iron. 101 St. Clair St. Sl 

pe Tay nat gt MORRIS & CO., —COAL— 
Grand Arcade Building, Cleveland, 0. 5 





ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron. Cor. Bank and Superior Sts. 61 


‘ANGER, A. T.. wholesale Scrap Iron, Nos. 
A? 173, 175 175 & } 177 Me Merwin Street. Marae & 


File Works, 


NDUSTRY FILE WORKS, A. & H. Gough. 
manf’rs of Files and Rasps, equal to tne best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office and Works, 38 Columbus and 
33 Winter street 13 











Foundries 


OWLER & CO.. Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
pages & BOGGIS FOUNDRY CO. Fine 
__ Gray Iron Castings. 65 to 73 Central Way. 


FresMons WM. & SON. Rolling Mill and 
Machinery castings. Rolls a specialty. 
No. 485 Broadway. 64 

















Foundry Facings. 











Room 11 
LEVELAND FACING MILLS, Found 
| GEORGE K. HOSFORD. Manager. 30 C Supplies, Cor. Scranton & Carter Sts. 21. 
‘Pickands, Mather & Co. Hardware and Iron, 


| IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 





INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


({LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Paeel 








Tire. 
HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 








E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 





BASSETT & PRESLEY. 


Successors to 
W. H. McCURDY 4 CO., 


BAR, BAND AND HOOP IRON, 


CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


Pigs Iron. 


Sole Sales Agents for following brands Lake 
Superior Charcoal Iron: 





Hardwood Lumber. 


ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 











Lumber. 


OODS, JENKS & CO., manufacturers and 
AR dealersin Lumber, Lath, etc., 5 Caster 
8 ’ 


ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath, shingles, etc. 47 Central 
Way. 82 
TTER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 2 

















Rochester, N. Y. 
U7 OOD-WORKING MACHINERY. Send 
for Catalogue. J.8. Graham & Co. 48 
CG | LEASON, WILLIAM, manufr. of Machin- 
ists’ Tools, Lathes, Planers ped Pat. Gear 
Dressing Machines. 10 Brown’s Rac 





Struthers, O. 


~ UMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 











fron Planers 


A SPECIALTY. 


New Patterns. 






This Planer returns the table 8 for 1. 


Sizes from 20in. by 20in. and 80 in, by 80 in. 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 


LIMITED. 
84 Rochester, N. ¥. 


Lpiration Reoisters. 


_ Manuractursrs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [Ron TRaDE 
REVIEW, price $3.00 per year. 


Address, 
Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 











Vulcan Furnace Co. The Daisy Patent Natural Gas Burner. 


Steel Boiler Plates, Tubes, Rivets, etc. I 
Detroit lron Furnace Co. 


Machine Shops. 




















CLEVELAND, O. 82 For all kinds of Stoves, Furnaces, and Open Grate. 
Deer Lake Furnace Co. ORD, GEO. A., Metal Pattern Maker, smal! Will produce more heat than any other burners 
machinery repaired. 15% Frankfort St. ever made. Manufactured by 
Tuttle, Ozlebay & Co., Sole Bale Agente Chicago Lab ory Ce. onal anal : —='l warmon, Gibbs & Co Corry, Pa 
, , *s a . 
COMMISSION DEALERS IN Bessemer and foundry. tron, 100, gross tons. eens Ss ae aS ; 
Sole Sales Agents in West an d Northwest for ILEHARTY, J. & Co., Rubber Stamps, 


Brier Hill [ron and Coal ¢ Co.’s brands. Seals, Stencils. 4 Seneca street. 


Tod—Brier Hill Scotch, Iron River, 
Grace, Bessemer. 








IRON ORES, 


from Marquette, Gogebic and Meuominee 


BUSINESS DIRECTORY. 

















Districts, Also a full line of Southern Foundry 
CLEVELAND. o. “e and Forge Irons. pe ms spree 
ron, . 
Saml, L. Mather Fred. A. Morse = . C cCNEIL, J.C. CO., steam Boilers, Heav 
’ ’ y 
Prest. & Treas. Secty. NCINE ASTINCS. Sheet Iron Work, ‘ke. Repairing promptly 








A 
Cleveland Iron Mining 60., beeperven set of Castings for making small ee OLN RICE & CO. manufrs. of Stoves 


and medium sized vertical Engines. and Hollow Ware, dealers in Tinners’ Stock, 
Dealers in Iron Ores aetna berg 04 
from their own mines near Marquette, Lake ¥§ : 








EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machivists, 12 Main 

















uperior. 7 
»,ooms4&5 Mercantile Bank Building, | Humphrey's Foundry, Bellefontaine, 0. | s**: fy Stearn s : Mie. Co. 
L. M. PITKIN RUNYON, STUBBS & MACK, ee 





Pres’t and Treas. B. L.. OF AMBERLIN, Commission Dealers in HAPMAN builder of Engines and 
, e obbing al and Repairing. _ 


Variety Iron Works Comp’y| LEcOuN OES, |e Aino Sabb = 
BOILER MAKERS, yon Yn ie many Ostemabus. 0. 


Gogebic, and Menominee Districts. ~— Mo bho or eie 
. WORK ’s of Stati x 
Machinists and Founders. | koom 43 Grand Arcade Building, Pa Ot en Boe Boilers 


Shafts, Pulleys and H 3 ; Br . & Cc 
hy hh, angers a ST. CLAIR STREET, Cleveland 0 All work wai warramed. _Borger Br ros. oO. 


51 to 73 Seranton Ave. 81 Cleveland, O. 




















Cincinnati. O. (a IN 


al 
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-~ 2 0 ———___ ! 
oc—=— a rPVHE CINCINNATI STEAM HEATING CO. f 
ee “00g pwyet M SHime manfrs, dealers and contractors. Warming | Man ay “ti AY ane ue aN 
BY CIC i: E °o O R oO G U N a= ¢& S —— R and ventilation of public and private buildings a 
~¥o- . A 8 “7. TTP ay Radiators, Pipe, Fittings, Engines from 15 to 400 Horse Power. 
Send stamp to A.W. GUMP, Day-| £ g 2b @ Dealer and“Breker in — , &e. Correspondence soliced. 187 
ton, O.,for Illustrated Price List of 8 ~ O-— 0 West t_- street. 92 Boi lers of Steel and i ron 
New and Seconp-Haxp Macuines. | @ 2 £°Ox|IPFON AND STEEL. UNNY, ALEX. D., Queen City Pattern | Supplie the Trade or user. Send for Catalogue 
Spoon Hsp BICYOLAS, nickeled, = ° < e< 68 GRAND ARCADE On ” Patterns made to order. 1 E. 2d m3 Mill and G val M chin | 
Revolvers taken in oe ae 1°) 3 5 2 H : at hts pe Lt my ay Mae 160-0 WORKS ropa ra si 
ae » SLEVEL 3 3 rns of every style e to order. , . 
Mention this p,_r. ly Goa! CLEVELAND, wees West Second Street. «5 
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Orrice oF lRon gn REVIEW. 
CLEVELAND, O., Fripay Eventne, December 2, 1887. 


lron Ore. 

The business of the week consisted mainly in closing 
up shipping accounts, and no sales of any consequence 
are reported. Some figures of interest to the ore trade 
will be found upon another page. It is encouraging to 
note that despite the enormous production of the past 
season, there remains to be sold of the lower lake de- 
livery less than a quarter of a million gross tons of ore, 
or about 15 per cent. of the total lower lake receipts. 
Mining, next year, will, it is predicted in some quarters, 
be considerably restricted, while other claims are in the 
direction of an increased output. It is agreed on all 
hands that the producers are entitled to a larger margin 
of profit next season than they received this year, and 
with that point in view there will be no lack of capital 
togo into active mining operations. There is some 
complaint by furnacemen because of their short coke 
supply, and some few stacks had to be blown out in con- 
sequence. The trouble is with the railway companies 
who fail to furnish an adequate supply of cars. An 
agreement between the Coke Producers’ Association and 
the leading members of the late Coke Syndicate was 
signed in Pittsburgh yesterday, resulting in a contract 
by which the Pyroducers’ Association turns over its en- 
tire product for the next five years to the syndicate. A 
similar contract was in operation several years ago and 
worked to the satisfaction of all the parties concerned. 
We quote without change: 

No. 1 Specular and magnetic Bessemer ores per ton...$7 00@7 50 
No. 1 Specular (non-Bessemer) ores per toD............s0s0 6 00@6 55 


RENN CED «Na stestadce ticissdceeeiss coconpblbcbidisbesesvens 5 75@6 70 
Non-Bessemer Hematites .. pidhibequensadiichmmeensnatheenanen TEED Oe 


Pig Iron. 

The feeling among furnacemen is less strained and a 
better and stronger market 1s promised within thirty 
days. There is a firmer adhering to quotations and 
buyers who, a short time ago, had no difficulty in shad- 
ing, find the cutting-down process rather irksome. 
While there is still a wide range of opinion between 
manufacturers and buyers as to what ought to be the 
selling price of iron, there is less disposition on the part 
of furnacemen to accept the views of their customers. 
It may be that this exhibition of firmness is just what 
the rolling mill men needed, for the past week has seen 
a great many inquiries for both foundry and mill irons, 
some of it for January delivery. Sales of 900 tons were 
made at strong quotations to two firms in the agricultu- 
ral implements business, that two months ago insisted 
upon buying their iron at $19. They will pay $20.50 
cash at the furnace, for a soft No. 1 foundry grade. |, 


»The demand which, on Sept. 1. seemed to last only un- 


til the close of the year, shows no signs of falling off 
and rolling mill men unite in saying that they can see 
just as much business ahead as they can reasonably ask 
for. Every branch of the business is doing well and 
the pig iron season which was looked forward to with ap- 
prehension, is likely to turn out profitably, after all. 
We quote, f. o. b. cars, Clevland, four months: 


CHARCOAL PIG IRON. 
Lake Supertor Charcoal ail grades... 


rssteeeersssersenne OO@24 (0 
BITUMINOUS AND COKE TRON. 


fio. D ieteinEe, scutiidinsnisbiinbigidinmaainbnenicindalcnel: 8 21 85 
No.i yo may "ail ER ONETIR SiBTIE. SERIES za $5@31 % 
No. 2 same. scveseeeee 2035@20 
No.1 foundry, Jake ores, with cinder mixture... 4 S5@21 38 
SID BRI ni cicsiecdh vai wo vsoenvse onebontiinns thacetitibestatnaiuasoke 9 85@20 85 
No.1 silvers, native Ohio ores.. eevee 21 06@21 50 
eo .. 20 00@20 50 
aot - _ fora, red short... PR: AERC FY 
0. 1 gray forge. neutra setahbotneeeesessecns BOGGS OD 
No.1 American rete d ( Black Band)... s caadeiidiabangiaieseahsnens 2153 
No.2 American Scote sida bea caitvesoteae 2053 


eels pes) 

Bar iron is showing a firmer tone and is being held 
more stiffly. It is now held at $1.80, and one Cleveland 
firm has declined a heavy order at a lower fignre. Man- 
ufacturers are about agreed that there is no necessity 
for cutting a price that is already low in proportion to 
other grades of iron, and buyers are gradually inclining 
to the same opinion. Such, at least, would seem to be 
the argument deduced from the many and considerable 
sales of the week. Sheets are a trifle more plenty and 
sizes can now be supplied. The price remains un- 
changed, on a basis of $3 for No. 24. Shape irons are 
strong and sell at full quotations. 

Scrap Iron. 

Sales of old rails continue to be made at $24(@$24.25 
for old American rails. Car wheels find a market at 
$20.50@$21, and wrought scrap, No. 1, brings $20. 





Axles sell at $24@$25, with $1 added for the privilege 
of selection. 
Hardware. 

The metal market is still “rocky” and liable to climb 
a ladder on short notice. Sheet copper of all kinds 
went up two cents to-day and will go higher. The sale 
of shelf goods is excellent and jobbers are two weeks 
behind in filling orders. Cut nails are as weak as ever, 
while wire nails find a good market. 


CINCINNATI PIG IRON MARKET. 
Reported for the Iron Trapt Review by Rogers, Brown & Co. 
The week has been about the dullest of the last half 
of the year, and yet dealers have rounded up a few 
good orders. Some of the largest consumers have 
thought the time favorable for liberal purchases. The 
rank and file, however, persistently adhere to the rule of 
buying for present needs only. The scarcity of cars in 
the coke regions has become very aggravated and stop- 
ped fuel supplies to many foundries. The car famine 
also troubles all of the iron districts, and is, apparently, 
growing worse. Ths abundant rains at theclose of the 
week have broken a long and injurious drought in the 
Central West, and the promise is good for resumption of 
navigation in the Ohio. Three-fourths of the buyers 
visited report to salesmen that they wil. be in the mar- 
ket in January. A good business is expected within the 
next 60 days as all the conditions of trade seem healthy 
and promising. We quote for cash, on cars, Cincinnati 
on 28): 
t Buast Founpry [ron.—Ohio and Southern Biome Coke. 
Ne a $20 50@$21 06, Ohio and Southern Strong iw ey 0. 2, $19 50 
@$20 00; Ohio and Southern Strong Coke, No. 3, $18 50@$19 00; 
Ohio Soft Stonecoal, No- 1, $20 50@#21 50, Ohio Bott Stonecoal 
No. 2, $19 00@$20 00; Mahoning and Shenan 0 a ag eR No. 1, 
$21 00G$22 00. CrraRcOAL snoe- —Hanging Rock, No. 1, $23 00@ 
$25 00; Hangi ing Rock No. 2, $22 00@$23 00; Wennatios and 
Alabama, No. 1, $21 50@$22 00; Tennessee and Alabama, No. 2, 
$29 00@$21 00. Fonax—Strong Neutral Coke, $17 50@$18 00; Mot- 
tled Coke. $16 00@$16 50; Cold Short, $17 00@$1750. Car 
WHEEL AND MaLiLeaBLe—Southern Car Wheel Iron, $24 


50@ 
$2600; Hanging Rock Cole Blast, No. 1. $25 00@$28 00; Lake 
Superior Malleable. $24 00@$25 U0. 


CHICAGO PIG IRON MARKET. 


Reported for the Iron Trapk Review by ..vogers, Brown & Co., 
W.W V. Backman, Resident Agent. 


There is no new story to tell about the iron market. 
A fair run of small orders are booked daily by dealers 
and one or two large transactions are heard of nearly 
every week. Since last report one car wheel works has 
placed orders for about 7,000 tons of wheel irons, and at 
this writing others are negotiating. In spite of the hes- 
itating feeling and delay in purchasing Lake Superior 
charcoal iron, it has been sold as fast or faster than made 
and stocks in buyers hands are lower than usual. This 
in view of the large or lers that must be given out by the 
railroads for equipment before Spring, leads makers to 
believe that Lake Superior brands wil! be in active re- 
quest through the winter. Soft irons are in good demand, 
and Southern coke irons are again fairly in the Chicago 
market. We quote for cash f. 0. b. cars Chicago. Prices 
the same as last week (Nov. 26): 


Coke and Coal Foundry: —Ohio Hanging Rock softeners, No, 
$2 00@22 50; Ohio Jackson county. eemenens, No. at $22 00@ 
2 So; Ohio, Black Band softeners, No. 1, $2250@2300: Lake 
Ore and Cinder softeners. No. 1, $21 00@22 00; Southern coke 
foundry No. 2, $21 25@21 75; Southern_coke foundry No. 244. 
$20 75@21 25; Southern coke founee7, No. 3, $19 75@20 25. Old 
pene: —Old American Rails, $24 50@25 00; Old wheels, $20 50 
Charcoal Foundry:— wan, om Superior, $22 25@23 25; South- 
= 02 50@23 50; Hanging Rock, $24 50@25 50. Car Wheel and 
Malleable:—Lake Superior, $22 25@23 25; Standard Southern, 
. 50@ 27 50; passing ee a. i Blast, $27 00@28 50; Hanging 
ock Warm Blast, $ 


ST. LOUIS sie IRON MARKET. 
Reported for the lron Traps Review by Rogers, Brown & Co. 
The general market condition is one of dullness, re- 


lieved by occasional large transactions. Buyers con- 
tinne to take a bearish view of the future, not “ bullish” 
as last week’s report erroneously made us say. Stocks 
are thus allowed to run very low. Many orders placed 
for quick delivery are delayed by scarcity of cars and 
also of iron for immediate shipment, snd trouble follows. 
It is generally thought that a liberal buying movement 
must set in not later than January, and possibly next 
month. Prices have settled some under the light buy- 
ing of the past month, and we revise quotations to meet 
figures current to-day (Nov. 26): 


Charcoal Fourdry Irons.—Missouri. $20 00@21 00: Southern, 
$20 00@$21 00. Coal and Coke Irons.—Southern, $20 00@ 
%) 50, Ohio Softeners, $21 50@23 00. Mill Trons—Missouri, $19 (0 
@19 50; Southern No 1, $18 00@1900. Car Wheel & Malleable 
Trons—Southern, $22 00@25 00; Lake Superior, $22 00@24 00; Con- 
nelisville Coke, East St. Louis, $6 15. 


LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Trape Review by Geo. H. Hull & Co. 

The Louisville pig iron market for the last week has 
been the dullest of the season. Very little iron has 
been sold, and there is a great divergence as to prices 
between the views of furnaces and the buyers. A gen- 
eral view of the situation presents no satisfactory reason 
for the present weakness of the market, and the outlook 
is very uncertain; the bulk of opinion being that it will 
improve, but some well-informed persons believing, on 


the other hand, that the depression will continue. There 
is no immediate prospect of any of the new furnaces 
going into blast and changing the situation. 
main unchanged (Nov. 29): 


Pie Iron.—Southern Coke, No. 1, Found 00@ 
Southern Coke, No. 2, Foundry. $19 00 )® $19 oO, ie 
Cabs, No. 234, Foundry. $18 00@ $19 00; H: anging Rock Coke, No. 
Foundry. $19 50@$20 50; Hanging Rock Gharceal, No. 1, 
Foundry. 22 50@$24 00; Southern Charcoal. No. 1. Foandr 
Ps Silver Grey, different grades, $17 50@$19 60; South: 
ern “Coke No. 1, Mill Neutral. $17 25@$18 25, Southern Coke, No. 
Mill, Neutral $16 75@317 75; Southern Coke, No. 1, Mill, Cold 
short. Bi 75@$17 75; Southern Charcoal, No.1, Mill, sh O0@$s $00 003 
White and Mottled, different grades, $15 00@$16 00; Southern Car 
peel, ten ewe ean. ig earthy Southern Car Wheel, 
other brands, 23 00; Hanging Rock, 
@$25 00; Haneine Rock, Warm Blast $20 wa@Say 0. Blast, $24 00 


DETROIT PIG IRON MARKET. 

Reported for the Iron Traps Review by Uharles Himrod & Co. 

With this week closes navigation on the lakes. Pro- 
bably for all craft, continuous during the season no better 
year has been known for a long time, but the ore men 
complain bitterly of the excessive charges that have 
been forced upon them for carrying their output to the 
market, and without question many of the losses report- 
ed, particularly of the collapse of so many of the ship- 
ping mines in the new Gogebic range, are attributable to 
the cause of high freights. In 1888 the season will open 
with largely increased tonnage on the lakes and it is to 
be hoped that the furnace and ore men will have a better 
chance. Quite a strong, steady demand for iron for imme- 
diate delivery,and generaliy in small quantities, ha3 exist- 
ed nearly all of the month of November, particularly dur- 
ing the past week. Prices have remained nearly normal. 
There have been some concessions made for Scuthern 
iron during the latter half of the month, and also for 
some of the cheaper Northern grades.“ Lake Superior 
charcoal remains firm and the price cannot be said to 
have altered much since the middle of the season. With 
the close of navigation will doubtless come higher figures 
to buyers in ceriain localities, particularly in the East. 
There is a total dearth of transactions im old material. 
The tack of cars is still felt sorely and seemingly in all 
sections. With a steady market we quote as follows 
(Nov. 30): 
coker al ro a) $0230 ioe hee perior Coke, cinder mixed, 
$20 50@ $21 50: Standard Ohio Blackband, $22 00@$22 50; Southern 
No. 2, $20 0U@821 00; Southern Silvery, open, $20 00G21 00; Jack- 


on County (Ohio) Silvery $22 00@22 50; American old i 
$24 00@25 50; Old Wheels $20 50@21 50. esa am 


—— 


LAKE SUPERIOR IRON NOTES. 
sacs 
Special Correspondence of the [ron Trapge Review. 

F LoRENCcE, Wis., Noy. 30.—The Chapin mine, in the 
Menominee district, has not only won the world’s cham- 
pivnship, so to speak, but it has made a better record 
than it set out to make at the beginning of the season, 
notwithstanding the shipping trouble. The Chapin is 
the only large mine in the Lake Superior country that 
has beaten its estimated record. Early in the Spring 
the management decided to produce 320,000 tons of ore, 
and began the task in a characteristically energetic man- 
ner. A few weeks ago it looked as though the mark 
would hardly be reached, but the report of the season’s 
shipments from Escanaba which was received last even- 
ing, showed that the mine had achieved the enormous 
output of 332,230 tons, worth over $2,000,000. It has 
been truly said that the Menominee district possesses, in 
the Chapin mine, something that it can be pardoned for 
boasting of. 

John E. Burton is still in New York, arranging the 
sale of his mines on the new basis. The deal is very 
likely to go through, now that the prices have been re- 
duced to reasonable figures. 

i ili wae die 
Water Sprinkler Test. 
Special Disyatch to the Inon Trang Review. 

Cricaco, Nov. 30.—At a test held to-day in Chicago, 
the Neracher sprinkler, of Cleveland, Ohio, beat all 
competition. R. 8. E. 


a 
Glasgow will send thirty locomotives to India and 
eighty to South America next month. 


LIST OF PATENTS. 


- 
Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 
BEARING DATE NOVEMBER 29, 1887. 


Anvils, tire appliance for W. Webster, Jonesville, S. c.. 

Castings, device for truing metals. H. Kung, Macedon, N. Y. 

Cireular Shears for cutting shells and tubes, B. Gruhl, Saxony * 
» Furnace a heating, device f d the airf 

urnaces and steam heating, device for moistened the air for 

hot air. A. W. Schulenbur , St Louis, Mo. 

Linaid. fuel furnace, C. M. soormne. Pitteburgh Pa. 

Minning coal ete, machine for, P. Arp Philipsburg, Pa. 

Painting sheet metal roofing, B. “ Caldwell and W. F. Peter- 
son, Wheeling, W. Va. 

Press for stamping metal seals, eto. A. Rast, M. Gasser, and 
H. Zwanziger, Vienna, Austria-Hungary. 

Riv rae machine, C. Hall. New York, N. Y. 

. sheet metal M. F. Kulp, Chicago, Ill. 
Wire. faking part plated. A.T. Wall, Providence, R. I. 
Wire rods, Machine for coiling, F. H. Daniels, Wocester, Mass. 





Prices re- 
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Chilled Faced R. R. 


Cleveland Foundry 
Castine s 


For Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 


STREET RAILROAD TURNOl’. 
NW Winter Street, | Bowler & Co 


Frogs 

















GLE ELAND 





WHEEL & FOUNDRY WORKS. 
MAHER & BRAYTON, Proprietors, 


Manufacturers of 


™ Car, Engine, Truck and 

S Tender Wheels. 
RAILROAD, ROLLING MILL 

and Machinery Castings. 


and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland, Ohic. 32 


















;OVER 5,000 IN USE. 





The Dunning Boiler, 


v= Werenght ls Tron or Steel, with Self- fooding ha 
Magazine, is the oldest and best for Low Pres- 
sure Steam Remey + and nsures a arm 
house Day and Night. 


MADE AS FOLLOWS:—As a Magazine Roiler- 
which requires attention but once in twenty-four 
hours; as a Surface Burner. to burn hard or sott 
coal, wood or coke; as a Hot Water Boiler. for creen- 
houses and hot water heating; as a Portable Boiler, 
to be set without brick-work. Also in two sections 
to pass throvgh any dor where a larger one canuot 
be used. Made in 13 patterns, 51 sizes. Send for 
Iliustrated Catalogue. with full description and 
price list. 


Keeps Steam Up Constantly. Agents Wanted. 


N. B.- Consmepentance solicited from architects 
and persons building. 


MANUFACTURED AT THE 


New York Central Iron Works, 


SO]JExchange Street, Geneva, N.Y. 
23-3m 












Glue and Emery Wheel Co. 


Emery and Coruadum Wheels, 


EMERY WHEEL MACHINERY 


—AND— 


FF iuiL aD PAPER. 


All goods manufactured by us are guar- 
anteed to give satisfaction. Give thema 
trial on their merits. Write for circular. 


SPRINGFIELD, MASS. 











—— oo — = 





Sharon Boiler Works, 


(Limited) 


SHARON. PA. 

































THE HOPPE 


Feed-Water Purifier. 


CLEAN BOILER GUARANTEED, 
AND TIME GIVEN FOR TRIAL, 
Durable in Construction. 


HARD SHEET STEEL TROUGHS. 
Easily Cleaned. 
3end for Descriptive Circular A, 





Efficient in Operaticn. | 


Iron Clad Paint Co. Esrapetinn 


actory 76 & 77 Central Way. Sec & Treas. No. 3 Case Building, 
CLEVELAND, OHIO. 


And get the raged 
article, and save liabi 
suit for using an a as 
made in violation of ne 


patents issued to m 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


Used by Near! gi 
the Ra: ipoads. y 63 





Trade Mark Reteanad Deine atentet 





ARTHUR BRITTAN. 


ALEXANDER NIMICK, 
Manag. & Treas. 


President. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Goods. 


A condensed Catalogue mailed free. ll 


Ea. LORD, 


General Agent. MEADVILLE, PA., for 
HAZLET & BEMAN’S 


AUTOMATIC CAS SHUT-OFF 


(Patent vending.) 
No Explosions From Nat. 
ural Gas. 


No Vaive Wedge or Spring to 
stick. All valves thorough- 
ly tested and warranted. 


“a , —— ALSO AGENT FOR 
=. — aiieie JACKMAN’S 
- ma Atmospheric Gas Lamp, 


The hest burner for natural 
or artificial gas on the market. 


Send for price list and cir- 
cular to » be ’ 


60, MEADVILLE, PA. 


WOOD-WORKING MACHINERY 


—FOR— 
Pianing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 

FRANK & CO.. Buffalo. N.Y. 


GLENDY S. GRAHAM, 
Secretary. 


Large Catalogue mailed on receipt of 50 cents. 





Tae 












send for Catalogue. 105} 





DESCRIPTIVE 









PAMPHLET 





wr 
Fi 





ITnown to the A xrts. 





AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 


=ZERCULES, 
THE GREAT 8TUMP AND ROCK 





Hoppes Manufacturing Co, 
Sorinafieid, O. 


3. W- WILLARD. Meriter 


| ANNIHILATOR. 








a 


Btump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


4U Frucpect street, Cleveland, Ohio, 





CLE 


Ameri 
Wright 


Millers 
Cheney 


Ship Ai 


Sewing P 
Patent 

Patent : 
Patent | 
Pat. peg 


Full pol 


Frazier’: 
Frazier’: 


Sprengle 


Spring b: 
Common 

















Steel allc 


Blacks"ni 


Moulders 
Hand, .... 


Boston Bi 


Cleveland 
Shultz Re 


Standard, 
Alexande 
New list ¢ 


Hotchkiss 
Weston’s 


- Morrill’s . 


Extension 
Diagonal . 
Angular . 


Barbed 4 
Barbed 5% 


Cast iron | 


Van Sand’: 
Van Sand’ 
Automatic 


® th......... 


Without « 
Snell’s. Ri 
Lawrence. 
Uther mack 
Phillips, wi 


Free el 
Bartholome 
Amidon’s ¢ 
Pecks......... 


pnelf, plain 


i vl 
eading, ro 
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CLEVELAND WHOLESALE P eamtxtitstaiee ted, 
RICES. Regular List Bright Wire Goods. 823 
cage rt .. 75&10@7541045 | Grain Cradles. ne: wick ee 
HARDWARE. nanan cnis’ self basting. dis 40810@50 SE. ie 2 5 
savin er doz apiece yy 50 ; 7 6 50 Cast steel Crowbars. Per doz Nos — or Thumb Latches. 
American. : ver Ib. | Tron clad Galvanized, Iron, steel points. Bib 4]) IEE +s -sesee ae 100 118 
Wrights... seeeelOcts dis sons wa at $2" 753 12 qt $3 00; 14 qt $3 75 praca wont 3% Rossin’ , Latches cher... . At 1 50 dis 60410 
wiiear sie ombe, nze Lion Dro Bra 
Tit i] Vise and Dritt. eminent: Meike oe ee Fitch’s Pattern.............. Jap’d store door nas Seoberevive B doz. a net 
wren bi aan Pook Sree ew oe, Co.’s.. .»- dis To&10 Lao... eee Shear Bes. dis 40 uts. $162; Plate 
oh Very oamenememenmancone | yu remtamcenrne twins cies sora iow eh ae | Dalle ii ais | We si i do 1 8 ai’ 
Augers and Bits, | ET etenenni AL | 7 ——aanmmmeoenmoiemee dis Kas) ) 
Common augers and bits. Wro Butts. Excelsior Pocket onaesa aste soo NOt : tae ( 
ught pa. sseeeannernnnsseensnees sees esesnconm OG | FUE CMOME evsesserees erverenerensstntnntes snes is 70 
eh Oa Gast brass Tose folie BEWGRS | Buon gilt... nee ~~net | Sow and plan aa 
Rate Jonpinae: auger wentsnsnons G88 | pygt ~ Tron— © od pasty sty Leather... me seoeee dis 30810 | Bemumer and Sate “ea m4 
cave Bite Clark’s small sit = REE AE. Fae See CTA creesseeesessseeronenncensorn 50& D . dis 40 ow NRCan nattag tet. ye 1s 2B&5.&2 
. large, $5 oe ; Joint. MUON snissits ssvanprevsemnenxiegategsnsieil be Torrey’s Roa Beene canal Hickory irmer chisel, ‘assort.....8 ra erase! $2 
ollow Augers, free... "8 ‘Adjust. codis Ai0 pn joint, jap... sassee bovees rine is ¥ dna 30 Apple Ermer chisel assorted per B gross $5 0 | = 
dos $48. , jap Ww t a“, 66 4 pp e rmex chisel, larze eoese gros $5 00 = 
Hollow Augers, Stearns’ rere dis 4010 yams pin, acorns £1085 ocket firmer chisel, assorted... ® gross $6 00 [= 
Pd FB ene rnrnr ra ~-dia M10 Leone vin. sete ‘Soagkei0es erket framing chisel, assort. 3 ross . - : 
Pte nal MBit Staak b meillicteibe a) | Wrougnt steel— plated tips6634&10&5 Auger, nasorte ac. Fockpickslebmendiie ® gross $2 75 
Stands oc rills... Seed dis cross 0 \w Wrought. fast joint narr Auger, large ......csecm.... # gross $5.0 ‘ 
p Augers.. — "dis 15@15&10 | Wrought. fast joint broad... sevsveeees 65410) Drills and Drill St reseenrenseees B KOSS $7 00 on 
; aus “Hatte. Wro't Loose joint b woesoessecessovesoss Sei | Blacksmiths’ aie ocks. Shin tear ant stangers, 
1 road... sevecseees Blac’ pegwevegass seovee sousstvetes: ossiesnsevesoecs old vatte : 
Parent eee er —— oss $3.50, dis 45 | Regularinside Cind vase ete... sees 65810 | & | Breast, > y ke we areas each....$7.50 Jiscnpae Climax (aati-Frietion)... ~~» tis 60.410 £10 
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NON CORROSIVE PRIMING 


824 


IRON TRADE REVIEW. 

















For Sale. 


A TWIST DRILL ORINDES, Warner & 
Hough make (new). J. Benton, care Iron 
Trade Re tf 





For Sale. 
ff pt. SELF-INKING roe, Power Print- 
a 8; will do good work. Address J. 
wt ny Trade Review, Cleveland, 0. tf 





For Sale. 

NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
ty, 600 ths. Address Dunn, care [ron a at 

Review, Cleveland, 0. 


Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan. 
For rarticuiars address E. C. Pope, 31 and 
*2 Wilshire Building, Cleveland, 0. tf 








For Sale. ; 





Bh teh & BEACH, Hartford, Conn., 
Automatic Engine. x48: ioe e e oe 
matic Engine, —_ John . 
matic Engine, 36; 1 Circular Peril my Sem, 
Engine oe oe e ss uneee 
Sturtevant Boston Blowers 

. OLARK CENT 


93-9ms CUA ANDUSKY, Ronto. 


For Sale Cheap. 


NEW No. 4 INJECTOR, never been 
A used. Address Jones, care Iron Trade 
Review, Cleveland, UO. tf 


For Sale or Exchange. 


shy ~ BRAneY FACTORY at Ashtabula, 0. 
has switches from two rail , acre of 








buildings, la: fine engines, boilers, shafting, 
ete. finest shit pping ante on cpr a better 


t f at grea 
OO eee ee BUSINESS EXCHANGE, 
28 Superior street. [091 Cleveland. 0. 


Wanted. 


GOOD BUSINESS MAN with capital, to. 

take interest in a manufacturing i ree bus- 

iness. 100 per cent. profit. Address J. G. J., 
care Iron Trade Review. tf 


Wanted, 


LL FOUNDRY MEN to know that the For- 
est City Machine Works, Cleveland. Ohio, 
manufacture all kinds of Wrought Iron Uhaplets 
and Chaplet Stems with threads under the heads. 
Write to them for Price List and Discounts. 











Wanted to Buy. 
A 20 or i Power Wood Pianer. Address 
with pri ce and full particulars “‘K,” care 

Iron Trade Keview, Cleveland. O. tf 





For Sale. 


ACHINE SHOPS—Fine buildings, exten- 
sive mecbiagy. foundry, patterns, large 
grounds. & K. track, clear title, a great 


H. SMALL, Pueblo, Colorcdo. 541m 
=e — 
as a 

Such as are desired by all Manufacturers, 
= AND -— 


Fine Printing 


ee 


STATIONERY. 


Which every person wants, are furnished by 


The Cleveland Printing and Publ’g. Go. 


Cleveland, O. 








Lithograph Building, 








LNIVd SNIHSINIS ONV 


For naiigea. Madhinery,&c. 


This paint being entirely free from acid, will 
not corrode or rust the iron. 


PATENT IRON FILLING, 


A cemposition of filling for Tools, Machinery, 
Engines, Locomotives, Tenders, Iron Ships, and 
ell iron work for buildings inside or out. Send 
for somapiec gard, A Price. ipt and testimonials. PA rg 

Ss . 
Philadelphia, - ‘oly 








Patents. 

SOLICITOR AND COUNSELOR, 
Late Examiner U.S. Patent Office. Eight years 
Pag in Examining Corps. Prices moder- 
Satisfaction guaranteed. Write or ol | for 


aptionlars (05 
34 Blackstone Building, CLEVELAND, 0. 





The Journal of Science and Art 


Is a beautifully illustrated, popular medium of 
| averting knowledge to the people. Its Depart- 
| ments Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of excellence. Every 
family in the land should take this interesting 
and instructive wapenal, Price two dollars a 
ear. Sample copies 25 cents. Published at 

leveland, Ohio, by W INN BROS, & A eal 
Send for sample copy. 


E. W. POORMAN & CO. 


—MAKERS CF— 


PATENT 


Combined 
Heater, 
Filterers, 
Lime 
Extractors. 








1ew Illus‘rated Cata-; 
ogue giving prices and 
fall information. 


AGENTS WANTED, 


CANTON, 0. 


LETTERS OF REFERENCES TO CUT. 





A—Shell. B—Exhauststeamentry. C—Ex- 
haust steam discharge pipe. Cold water sup- 
| ply pipe. E—Door. F—Overflow bowl. G—Fun- 


nels, with coke filling. 4—Bowls, with coke 
filling. I—Inverted funnel. J—Globe valve for 
outlet of sediment. K—Overflow pipe. bL—Hot 
water pipe. M—Water gauge. 





MACHINERY FOR 


traightening & Cutting Wi 


NO. ADT & SON 


New Haven, Conn. U. 8S. A. 








E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, 
Wire and Iron Fences, Iron 
Vion Railing. palney 

Fire Eica; 
Cresting and Slate, 
Send for Catalogue. 
5210m DETROIT, MICH 








For Full Description of the 


BEST BOILER FURNACE 


IN THE WORLD. 
Send tor our Pamphlet. 


Brightman Stoker Co., 
72 CLEVELAND, VHIO. 








MECHANICAL DRAWINGS. 
Special Machinery Designed and 
Built to Order. 


INVENTIONS PERFECTED. 


Detail Drawings of Engines and Hydraulic Ma- 
chinery promptly made. Repairs and 
Light Manufacturing. 


K. WILLIAMS. 643m  107Ash St., Akron, 0 





WEBER & LIND SIGN WORKS. 
Artistic Signs. 


Cor. Ontario & Huron Strs., 
CLEVELAND, oO. 


Show Cards; Silk Banners, Bunting, F! 
Streamers; Picture Painting; Sercal Woon 
Metal, Glass and Cloth Signs. 03 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240, CLEVELAND, oO, 








Sharon Steel Casting os: 
SHARON, PA., 


Are ready to receive orders for prompt delivery for Steel 
Castings of all kinds, from one pound up 
to fifteen tons 


Send specifications for prices. 


93-2m 


All work guaranteed equal to any 





Th. Du Eonce] and Wm. Henry reece; 


The Van Nostrand science | woe ‘he Ventilation of Coal Mines;by W. 
E.. F 


SERIES. 
{8mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Supsect DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R, Armstaong,C. E., 2d 
acy withan Essay on High Chimneys; by 

pzger 

me. Steam Boiler Explosions: by Zerah Col- 

no" 3—-Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

He 5—Ventilation of Buildings; by W. F. Butler 

Edited and Enlarged by Jas. L Greenleaf. 
2d Edtion 
o. 6—On the Designing and Png Oy Pa of 
Storage Reservoirs; Arthur Jacob, / 

No. 7—Surcharged and Different "Forts of Re- 
taining Walls; By Jas. S. Tate, C 

No. 8—A Treatise on the compound Engine: by 

John Turnbull, Jr. 2d Edition. With Additions 

by Prof. S. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
i as € Compared With Coal; by John War- 
mal 


Don’t fail to write for | No. 10—Compound Engines: Transfated from 


the French of A. Mallet. With Resuits of 
American Practice, by R. H. Buel, ©. E. 2d Ed- 
ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 13—Gases Met With in Coal Mines; By 
J.J, Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., 

He, 14—Friction of Air in Mines; by J.J. At- 

inso’ 

No. 15 Skew Arches; by Prof. E. W. Hyde, C. EK. 

No. 16—A_ Graphic Method for Solying Certain 
Algebraical Kquations. by Prof. Geo. L. Vose. 

No. 17—Water pad Water Supply; by Prof. W. 
H. Corfield, M. 

No. eens and Sewage Utilization; by 
Prof. W. H. Corfield 

No 19Strenth of Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge and Tunnel Centres; 
B. McMaster, C. E. 

No. 21—Safety Valves; pe lg H. Buel,C. E. 

a ~ aaa Masonry Dams; by John B. Me- 

ast 

No. 23-The Fa‘igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theor of the use of Robin- 
son’s odontograph; by Prof.S. W. Robinson. 

No. 2—T i calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Pg ee ay Eeiciges by Charles Bender. 

o. 27—On Boiler Incrustation and Corrosion; by 
Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stabl. 

No. 20—Injectors: Theory and Use; translated 
from the trench of M. Leon Pouchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by George E. 
Waring, Jr. 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilheim Hildenbrand. C. B. 

No. 33—Mechanies of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 


by John 


No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 


No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 3i—Geoerephical Surveying: its Uses, Meth- 
odsand Results; 8 Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cai 

No. 39—A Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical tele gra- 
pher; 2d edition. 

No. 40—Transmission of Lous by Compressed 
Air; by Robert Zahner, M. 

No. 41—Strength of Fer oth by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

No. se arenas Wheels; by Prof. W. P. Trow- 


bri 

No. Te Tiermndynamics: by Prof. H. T. Eddy. 

No. 46—Ice- making Machines; from the French 
of M. Le Doux. 

No. 47—Linkages: the Different Form: and Ures 
of Articulated Links; by J. D. C. DeRoos. 

No 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig. D. 

No. 50—Dwelling Houses; their Sanitary 
struction and Arrangements; by Prof. Wm. — 
Corfield. 

No. 51—The Telescope, its Construction, &c.; by 

homas Nolan. 

No. 52—Imaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—Induction Coils: how made and how used; 
3d edition. 

No. 54—Kinematics of Machinery; by Prof. Ken- 


nedy; with an introduction by Prof. Thurston. 


No. 55—Sewer Gases; by A. De Varona. 
No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst- C. 


No. 57—Incandescent Electric Lights; by Compte 


| 
| No. 











Fairley, M. .8.8 

59—Railroad Economics: or Notes, with 
Comments; by S. Robinson, C. 

No. 60—Strength of W rought-iron Bridge Mem- 
eee by 8. W. Robinson, C. E. 

No. 61— -otable Water, and the Different —_ f 
~ ods of Detecting Impurities; by Chas. W. 
Folkard. 

No. 62—The Theory of the Gas Engine; by Du- 
gald Clerk. 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—E lectro-Magnets; by Th. Du Moncel. 

Hie. Backes Logarithms to Four Places 

ecimals 

No. t6—Dynamo-Electrie Machinery; 
_nus P. Thompson. 

No, 67—Hydraulie Tables; by P. J. Flynn, C. E. 

No. 68—Steam Heating; by Robert Briggs. 

No. 69—Chemical Problems; by Prof. Foye; 3d 


edition. 
No. 70—Explosive Materials; by M. P. E. Ber- 
ye hag Hopkin- 


by Silva- 


thelot. 

No. 71—Dynamic Electricity; 
SOR, « J. A. Schoolbred and R 

No. 7 2—Topographical Surveying; a * Geo. J. 
Specht, Prof. A. S. Hardy, John B. McMaster 
and H. F. Walling. 

No. 73—Symbolie Algebra; or the Algebra of Al- 
gebraic Numbers; by Prof. W. Cain. 

No. 74—Testing Machines: their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 


Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 


No. 76—Modern Reproductive Graphic Proces 

* ses; by Lieut. Jas. S. Pettit, U.S. A. 

Yo. 77—Stadia Surveying: the theory of Stadia 
aie soerementa: ~ vt Winslow. 

o. 783—The Steam Engine Indicator, and its use, 

by W.B Le Van. a 

No. 79—The Figure of the Karth; by Frank C. 
Roterts. C. E. 

No. 80—-Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: (Cc 
Aourate, Delivery, ete. Wuistinctive Features 
of the V V orthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
4 enon by Samuel Bagster Boulton, 


parative Tests of 


No. sri Integrators; by Prof. Henry 
S. H. Shaw, E. 

No. 8{—Flow of ‘Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. 8i—The Luminiferous ther; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and snl og of Minerals found in the 
United States; by Prof. J.C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Sawefeetars 
Properties ant Analysis; by Lieut. John P. 
Wisser, U. 

No. 90 Rotary Motion: as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91—Leveling: ereunetr ity Srigenometzte 
and Spirit; by Prof. I. 0. Bake 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F. 

No. 93—Notes ad ae Recent Practice in 
the Panit ary Drs ot of + at mem, ~- mem- 
oranda on the cost o umbin or 
Paul Gerhard, C. 7 = 

No. 94—The el of Sewage; by Dr. C. 
Meymott Tidy. 


DAY & CARTER, 
CLEVELAND, 0. 


*..* Copies sent by mail on receipt of price. 
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IRON TRADE REVIEW- 








Locks, LBoits, etc. 
P. & ¥. Corbear, Locks & Bronze Goods. 


Door locks, knobs and latches.............-. dis 50&10 | 
Escutcheons and keys ..........s00-sseeeseeee- dis 50410 
Padlocks and padlock Kkeys........0..-.0.000+s dis 6634 
Bell pulls,mineral, mt AN jet... cee 50a10 
Bell pulls, genuine POTN Sc ccccesecsioscvces dis 504&10 
Lever bell pulls, genuine bronze............dis 6041!) 
Butts, genuine bronze..........c.e.cceeeceseee dis 60410 


a 60K 10 | 
«dis GU&10 | 
a 60£10 


Butts, bronze plated... 
Store door locks and latenes... 
Store door handles.. 





Lemon Squeezers, 
Lorogiain SE liicasiesurdineys @ doz $6 00, dis 26.435 


adiaivven . Bdoz $3 00. dis % | 
The OR en 8 doz $2.50 
Dean’s No. 1. ® do t $6 50: 2 2. os we 3, bed 90....dis 
uuittle giant... wee Gis 50 


_ nes. 
Ootttr Chatlcses y ndabinbsien ers dis 40 
Silver lake, Braided, N -,0, pag sti Be $6.50; 
No. 2, $7.00; No. 3, $7 50 & gross .. ..-dis 25 
Masons’ Linen....... ..dis 40 


~* 
Wire soenes. No 18, $3.75; No 19, $3.25; No. 
DD Be TO Sic cciniesccsntutannta Radke ctetpiedasakbectewenunntes x0 
Lumber Tools, 
Ring peavies, ‘* Blue Line”’ finish...... 8 doz $20 00 
Ring peavies, common finish.............. ®@ doz $18 00 
Steel socket peavies...........seee seeseees ® doz $21 00 
Mall. iron socket peavies.. seseeeesee COZ $19 00 
Cant hooks, ‘‘ Blue Line’”’ finish......... B doz $16 00 
Cant hooks, common finish...............8 doz $14 00 
Cant hook’s mall. socket clasp, © Blue | 
Line’”’ finish.... e doz $16 00 
° ocket clasp, common 
finish........ ® doz $14 50 
Cant hooks, clip clasp, “Blue Line” fin.. @doz $14 
Cant hooks, clip clasp, common finish... 8 doz $12 








Hand spikes idiadipecniiihe ® doz 6 ft., $1500; 8 ft., $20 00 
Pike poles, pike and hook— 

12 ft. 14ft. 16 ft. 18 ft. 20 ft. | 

BD dos,.....0..0008 $11. $1250 $1450 $17 50 $21 50 


Pike poles, pike only, @ |W 
soese-eee$10 00 $11 00 $13 00 





0%. ion 
Pike poles, not ironed, @ 

pe RE ee, Se 300 $700 $900 $1200 $16 00} 
Setting sage apts ane v0 deneteh 3 feed ” 
Swamp iba wee doz $18 00 | 
Landing ieeehe.. scnajnbihaideloatph otutichidban sidiiie’ a doz $22 50 | 
Skidding tongs al eaied ancien 8 doz $51 00 | 
Log binder -.B doz $26 00 | 
Bended boot ‘calks, Tto5 M, ‘dis 3B; " 

5 to 10 M, 7 
Ganere steel boot calks............ igi cides dis 
Chain rafting dogs... 8 100 $12 50 
Ring rafting dogs..8 00, “med. ,$10 00; iF ange $1200 
Timber grapples.......c........ceccesseseseeeees ® doz $30 00 
Mallets. | 

eee eC eae) a EER? Se dis 20&1¢ | 
Lignumvitz ..dis 2( &10 | 
Penfield Block € Co... Ligaumvi ite and 


Hickory... “ol ..dis 30 | 
“Mattocks. 
NRE Fi nc<cenienecadibnsinacnchsdvsceinines dis 60@60£5 


Meat Cutters. 


Dixon’s (P. = y tf 1 3 
on. $14. 00 wu to $19. 00 $9. 00 dis 45 
Draw cutee, 5 
Each........ $50.00 $75.00 $80.00 $225.00 400.00 
dis 20@25 
Woodruff’s (P 8 & W) per doz gue No 150 


$18dis 45 

Hale’s—Nos. ail 12 13 
dis 70 | 
..dis 30 





$27 $33 $45 
Enterprise... 


“‘Mincing “Knives, 


Am. (2d quality!, 8 gro, 1 blade, $7; 2 blades, $12; 
3 blades, $18... ..-net | 












Smith’s, @ doz. single, $4.50; double, $6 50_ ‘ os 
18 @ 
Money Drawers, | 
Perckran’s DP Boi sisi snssis coscce sic seeconeevesocneverses $18 @20 
Molasses Gates, 
balbinad’ WAS ciccccscesecicesiesteeanstes is dis 70 | 
Stebbins’ genuine . dis 6634410 | 


Stebbins’ tinned ends. dis 40&10 | 


Lincoln’s pattern... ceeesereceeseed dis 6634410 | 
SRW Nncn co acivdedac Socccovedisccessin~cocdiincesiesssodt SENG I 
Nails (wire)- 

Didek Tiatie MA i ieasccarinonssind inteseis dis65£10 

Salem Standard Penny Nails, Pkeg c ard rate 
10 to 3 00 
Nuts and Washers. 
Size of bolt | Sis reccosin % 516 34% % % 1 
Square....ccrons-s-o-- 848 7.3 5.8 494.3 4 3.6 
Hexagon... «+ 2) 12 834 64 5% 5% 434 


BEDOTM, -o.ccccesecessve 534 4% 4 3% 3% 334 
In lots less than 100 ths, @ tb add Lee, Ii Loses 
add lc to list 
Nut Crackers, 





Table (Humason & Beckley Mfg. so. )....e00edis 40 | 

Blake’s pattern..................0 .B doz. $2 00, dis 10 | 
Quakenbush..................s0+ Tictinoctewdintiakened $5 00 net | 
Oakum. 
Coen, TCR EE BOS ET Se Sis ¢ | 
U.S. wi, AG RAP Re NSO NTE Se @ 17 Tie | 
UINUT. «:cieecdocsnenmpedaad) <iibs -qspnbetesoes ce "1B fb 6c 
Te | 

Zine and Tin.. baeeed . dis 60&10 


Brass and Copper.............. .. dis 50 
Malleabie (Hammer! 's), No. 1, $3.60; No. 2, $4.00; 
No. 3, $4.40 ® doz.. rs ..dis 10@ 10410 
Packing Steam. 


Boston Belting Co .. dis 55 





American Packing. 10@l1c 
(cn al he LEIS SE RIDE 1 
Italian Packing.......... ...16¢ | 
Pencils, 
Faber’s Carpenters’ .............ce00e0e high list, dis 50 
Faber’s Round Gilt...................000 @ gro $5.25 net 
Picks 
Raliroad, by han 6 Ibs... -seceeeeeeS 1 2 Gis G0@G60R5 
07 Ibs... seoeeee $13 dis 00@6045 
Pinking frons. 


Picture Nails. é 
Brass head, Sargent’s list....... } oe 10u10 


rass head, combina?’ °n list..................dis 5\0&10 
Porcelain head Sargent’s list, OR cent 50£10&10 





Porcelain head, combination list...........dis 40410 
Plane trons. 
Sandusky Tool C Sudeeas’ cabo ees 25 






















eee eseeerercnseeeeeess 


dis 20 
$10 @£...dis 10 














4#0£10 
Box, : Handle... ~ 8 doz Lye “ dis 10 
MUO ait t. Ssnnkeptecedtborabicmenane. 1 iectin ves aadd dis 50£10 


Screw Drivers, 
Stanley R. & L. Co. ’s Varnished Handles dis 65410 
Stanley R. & L. Co.’s Black Handles...... dis 60410 


| Sets Interchangeable................ P dog $18.00 dis 
screws. 
Wood Screws—List Jan 27, 1887. 
Wid Meth SEE: .kj 005 cthicnescceusccen ~dis 71S 8 
Dra MADE SOD es oncseqves cnnreesncsinnnetandih dis 65] :5 
Flat head brass.. a noemnoereoncereeeince EES 65>. “te 
pound head brass.. soensnnesstninntinn GR OO 1 f a 
Pint Week BLONE ...cssvencversssensitncsiibessend 6/3 
Round head bronze........0....cssesscesessessress 60) ms 
Machine, flat head, irom............ssrceeseseee: +. Gis 5D 
Machine, round head, iron .......c..cccesve cesses coon... 5O 


Bench and hand— 

Bench, iron . 

Bench, wood, ‘beech, per ‘dozen 2. 25... 
Bench, wood, eer. 

Hand, wood.. - 
Lag or coach... 
Coach, patent gimlet ‘point. 


ence eect evecean 

















Hand rail, «......000.s0 r 
Saw Tools, 








Atkins’ palont......c...ciaeeed +. @ doz sets $6 00 
ears, 

American (Cast) Iren..... CPR is75£10 | 
PRES , <0. -cnonnccall e Pruning Hooks => | Shears | 
Barnard’s Lamp Trimmers OZ 

Tinners’.. ‘ii w«» Gis 2&2 
Seymours List, Dee. i881 ‘dis nae 
Seymours Tailor’s ShearS.........cecsorseseeseeree 33% 









































ls . Pliers and Nippers. dite ind Scroll Saws. 
Watton’ ss Patent: 4 srcersdaose isco reo sshosedie “dovens ove Lester, complete, $10.00 dis 25 
Hall’s Pat. Compound Lever Cutting Nippers, : : di 
No. 2, 5in., $13.50; No. 4,7 in., $21 00 ® | Reanes, cometete, OAR — 
ql POM ennaveesnsernenentnmsneins sein dis vl ee ies in eo ee 
OB PROPS, .sctstecsetetsce we is liding Door stDec 
Humason & Beckle -sveseeeenis 50 | Sliding Door, Patent Roller........ sevssnchis 60S1042 
PS. & W. Tinners’ Cutting ‘Nippers | Sliding Door, Pat’nt Roller, Hatfield’s...s+. dis 70 
6 per cent. dis 10 | Sliding Door, Corbin’s Anti-FrictionDec. 18, 1885 
lg ba j Plumbs and Levels. 4 Ship Tools dis 6042 
tandard list........... .-- dis 70&10 | " P . F 
! Pocket levels........... ..dis 70410 | L, & I. J. White dis 20 & 5 
| Davis’ inclinometers........ dis 10410 Shovels and Tongs. 
Post Hole and Tree , Augers, SN CUO ii iovscncerasshsivomdupeccceneceneenees 5041045 
Samson Post Hole Digger. a doz. $36.00, dis 20410 | Brass Head............... bdesveigniee 
he | DIBBOT Rp nnconinsceakices ® doz. $15 00 @ ry 4 Sieves, 
at ES Wat SE ED per doz | : 
Vaughan’s Hollow Tube Post lice. presecoteet won Mppiite. aoe lee ais OEY 
Potate Parers. aM Flour sifters Hamer baie 3 = 
a Mite yee Scdhekd aguo evo bensees ¥ doz ryt ‘Slates. BREET? 
D*TIM VOMDVINATION.............0.ceeeeeeeeees x om : . 
Sismecntiers “east | Sohoot, by eas dis soxs@suti0 
| Pruning Hooks and Shears, Spoke Shaves. ‘ 
Disston’s Combined Pruning Hook and nee Tron........ dis 30 
don SOR MG 6 Sicidenvcddnghedh db tedheoeosiet 18 20810 | W000 .........--servesenersseeesnsssensesseseessoennenses sevens dis 30 
Disston’s Pruning Hook.....8 doz $12.00 dis 20410 Spoke Trimmers. 
| Pruning Shears ......... -sveesnssn@ COZ 8.75@$4.00 net | Bonmey’s....svess.senesensesesenneseenscss ® doz $10.00 dis 50 
Pulleys, : BROAD ss ssvvineciocsa>ducsinecies B doz $9.00 dis 20410 
| Hot House .. seceecseesersseeeeesss, discount 60410 Spoons. 
Ji apanned ee ees een discount 60410 Basting S - dis 30410 
5 rass et ae oe one yer Britannia. as dis 
apanned Side.............. ... discount RET Sem HE Bot 
Jebhaned ties an ** “Fiscount 60&10 ROGOES BLOG. sisi scisceci silane skis ocak dis ko 
Pumps. Steel and iron thd ae 70&10 75 
Clsteens best piers. 5: Lied : aioe Nickel plated.................... 4, " ’ 
itcher spout, best makers...dis iD) Tideotamta. dew aka mich * . 
Pitcher spout, cheaper goods... dis 70&5@70&10&5 _ sston's try squaro and T’ bevels ptieny dis as 
Pineaied: SF coatca denenateccel 
Saddlers’ or Drive... ..® doz. good geetits, 65@75e dis 40, 
Bemis & Call Co.’s Cast Steel Drive.........dis 50&5 Stocks and Dies. ee 
Bemis & Call Co.’s eSyrengmes Soe cket ..dis 5045 | Blaeksmith’s dis 40 
| Solid Timmers.........cocecsssscsseecesevees COZ. $1.44, dis 55 “* Lightining”’ screw plate ............... dis 2 
liding Door, W B ails, oe peed 
Sliding Door, Wrought brass......... B tb dis 20 1% 
Sliding Door, Iron, Painted... ® foot 6c ae 40&10 Hindost aiBo. % 1, 6¢; Axe, 4740; Blige 9¢ 
Rakes, qereey on Stone. 
UE TI oisnsnccccnapabalibitascasenaveeeitiiuns dis 6545 | Woane Se RT 
Razors, th wear SS ERE | 2 ee 


BADO. vevpditin-incooseeubetin 
















































No. 18 


No. 2 Flax Twine, is ont 1g” Balle... ae 











Well Wheels. 
10 in., $2.59; 12 in., $3.25 
Wire. New List Jan,18,1884 


$in., $2.00; 








Brass and Coppet.........sscssssss++- discount 25@3 
Bright and annealed, Nos. 0 @18 . ary | 
Nos. 19 @ 26.....dis ey 
” ¢ Nos. 27 @ 36 dis 75@75£10 
Coppered Nos. 0 to 18, market list... ...dis 654£10@70 
| Galvanized Nos. 0 to 18 60&7 
| Tinned market Nos. 0 to 18,.. s 85 
| Cast steel ....0000.......++ ay 
| Tinned Broom Wire,.........0.sssereeseseneeed dis70@72 
Annealed Fence, Hos. Bane ®. .niminminsie dis7: 
Annealed Grape, Nos. 10 to 14.........0..-+. dis 75 
| Stubs Steel Wire regular............... $6 00.@m dis30 

















Coe’ Wrenches. 
8 genuine, om i in = hencbenecer 7) sbecteniba 
Girard Standard... soseeveeenG iSCOUNT woh 
arise .socseites paveesorsbecousst discount 75410 
) Sy dentine pomoioenel Xons =e &3 
Donohue’s Engeneers’...................... seit 
TINNERS’ STOCK. 
Tin. 
BER voskvees seceesusnvesass salinities Market 
Raich taiatanes govgpcucsesen veeeeeeeoe = ed and Situaaee 
i 
Manta 
American, cash, @ tb soresseossssecseees 446 @BC 
50 teas os epenet Tia perg 
ER ccnsescncsscrrsienebecnoese, 
IX 14x20 112 sheets sheet Sa eso 
iC 10x14 225 sheets... 
C 2ux28 112 sheets 
IX 10x14 225 eee 
12x12 225 s 
For each additional X add $1.90@3.00 
Coke Tin Plate, 
IC 10x14) i 
TOM) ee fo75 —(OFdinary 
Bait and Solder. 
alf an Plait. arra: 
Halt and Hs in bars w: _ gees 
Bingham... 
Ns OUUE shi cin si suena Getiinas bsteanari 
Site een. PUAN SENET 
SR ads ee tes hy 
bi eat 
Pipe. ¥ ~6i4e . net 
Shee @ b...... -- +6 Net 
Chilled Shot % bag 25 fis ............:0000.......... 135 
ainsniai hitsieitcnad 
¥ 4.. o> omeuneiiticchdidues 







































































































Ritte Razor 9960 WOE) Loatay. ......<sescecsasccsicscceuetncssbnctceecaes 
+ oe Heghine orl Shoyels and Spades. Flat Bar 

ron, ‘Thousan ist November 17 .... dis 50 P Rit: Mow) WI as ceniccs cents ON i 
Tron, Oraiemty, Gamer Mitek ond Gace Ames’ Het Hoy Aunersoessnesen leseane te 1% is ‘ by te } inch. bipbeiseciabileivcbieidibiatreimaetede 190 
owlist OVONNDOE VP Sgseseeesisctcacmsssccsataiss Ri dis 5) | Hussey & Binns, rail road... B00 19 toe by tere Li = eR rN to 

OPDEF evr rnny snn 11800 os picog , BOVE Poli, ibe Bee ca mean 

: . . ose ixon’ s.. gross 18 10 d BLA7G DY MW one ererrereeeneccersesseetereresseererenee 2 
SGT... Bre iiecss ce hahes seunansde dvabeckcd conecoece voll SMR e Toe ee 5 eros oe Odie 8 % % and % 1 Biz 4-4 
J Rollers. Gold meda “® grose 6 00 dis 25 | sitent th, Hokabe 
Barn door, Sargent’s iist, ........... . dis 60410410 | Rising Sun....... -® gross $5 50 net | 1% inch ; 
Acme (Anti-Friction)........... oon iS Dixon’s plumbago .............. scs0e coccseeee @ Ib 8c. net | to 63 oon 9D 
Rope, Trowels. | to 34 inches eee 210 
Manilla. 34 inch and over..............::ssesseseee12}4¢ | Lothrops’ Brick and Plastering. ..dis 25 336 to 4 pinicetrwii n Meee 3 90 
Sisal, 4 inch and Over...........cccsceseecseceesees, li tec | Reed’s Brick and Plastering............ 0.000. me 0 50e ea. Sa ee 3 
Rules. aan 4 ba sa and Plastering... dis2> 4%to5 __..... $4 
, ENB cccccechesabseencbesmnsctcocs’ sccce ceventece | ' 
| Boxwood..... .......s.s. discount 80£10@804£10410 si Tacks, Brads, &c. “2 | % to 1% Oval. 
Sad Iron, | % to 1% inch..... 230 
» Se 1, 188: " 
rom to 10 Ibs.. vonnias_ aioe ane Ths 3c a eS fp 5 Caeieant den % WO Fh ssvssssneenssernnnnnnnnnnnnnnnnennnennnssensanes “7 2 
NINN ss oh Suk acieds dabGsbiinabeid "Wires: ®doz$9 net | American iron carpet tacks all kinds 
Belt at i Wililietinll eens doz $18 net Steel carpet tacks all kinds - disT5@75410, seeees 310 
Mrs. Potts’s Irons, .......sscsesesssesrseeseeseezeseeem Gis 40 | Swedes Iron carpet tacks all kinds......... .... 75 | Hoops. 
Enterprise Star Irons discount 40 Swedes i iron tacks 70& 1 bo Se Dy tae ee 270 
Sash Weights. awroees a. Uepoisteress tacks... ~~» SOD ORTS 1% to rt: Moe. 16 $e s.. ne 
+ inn wedes iron tacks ..........ce-es.0.. 0, an os. 13 to 
POP CIE sciceecinckccsvacsestexessemaiasatame $22.50@ $25 .00 Tinned Swedes iron Uphclsterers’ tacks Rowers e75 | 00 

; I Saws, American iron Cut tacks ............ccessese Heavy Sand. 

Disston’s Circular....o..s-ccsscesessesssseess discount 45 ' Copper tacks .. 1% to 6 by +4 and 5-16 inch 210 

Disston’s hand panel, rip &c... .. discount 25 | Copper finishing and trunk nails | 1 tol ae Ce eee 220 

W.M. &C., Champion Regular.......per foot 24¢ | Cigar box nails ...... wha © 2 a tlic  60@60x5 | 3% to % by 4 and 5-16 inch 2 40 

Wi Me On Thin Back.........Bft 26¢ 260 | Finishing nails Pa ee ae to 9 by % and 516 inch 290 

B CIPCUIBT cccccccsersscccccernes. coves sovccgssesescccces . <A Halt 

Atkins’ silver steel diamond X cuts.........B ft T5e Gimp and lace ro are ee 3 inch Oval and Half Round. 

Atkins’ concave tooth Dexter X cuts...............55¢ s tinned........ 0... @0& | ys - “g 3 6 

Atkins’ special steel diamond X cuts............... 32c | Trunk and clout nails ........... -- OKWAE = a Se eee ee ee 2 60 
| Atkins’ tuttle tooth X outs..............ccccccocescooses 30c | Tinned trunk and clout nails... wvvee COKINKS Gee ES tia ity 310 
| ‘Asking’ hollow back % outs.” 21@2e | Basket nails 60470 72 

Atkins’ shingle, mulay, drag, tc................. dis 45 | Chair nails Foomatic coccccccceccs ceccesves CORIO | 490 

Common an tent brads ............. 60£10410 t Bana. 

. Saw Frames. Tinned capped trunk nails ............sccccsscseenseoees 60 16 to 6 by % to 3-16 _ 250 
Wy ieee. VO iscevomicesnsersrceeenee ce VirGenea: s) fos S. eee eee ke ee ee eer Menen nr ey mr mereresereas 
Red, polished & varnished ® doz $1.50, ......dis 25 Tinware. | Sheet Iron. 

. a Stamped, Japaned & Pieced, list Jen 20, 1887...... NY | eee ee a 310 
Ree ar aw Sets, mee temanls Tr a ate -dis 75 | 4 oO S...---om a 3 20 

i 5 tters. ‘a The ome rr _ 330 
Morrill Saw Sets No. i $15.00; No. 3 and 4 82 yg vd 

pei 3 a de *s bye | Enterprise Mfg. Co. (Champion)......dis 20£10@30 | BOS ~- pmene 3% 

Scales. Traps. achinery Steel, 
= - Bessemer & 
Hatch, Counter, No. 171......... ® doz $21.00 | Game, Newhouse sreemneessveveveeGhis 35 ble 
| Hatch; Tea, No. 16l................... # dios 86. "ater v0 | Vietar A eaaaad jt) cible. coen-S'reh 
Chatillon’s Grocers .............cccoscsssssscseaceosecess W 00d, MOUse..........0.-eesseeeeeeersaneereel BC. ¥ dos holes | 5-16 and 2% to3 in........... 5 4 
Family Turnbull. ceca dis HGS E10 | Delusion, ¥ gross $1800 dis 15 | 17 and 344 to 6 in.............. 6 
Scale Beams, List of January 12, 1882 f Trawom Lifters. Se cetedipmeatibonae rs ae 7 
is 50£:9 | Wollensak’s Patent... Re CPM Biceps tener 9 8 
Scrapers, . uare, Fiat and ‘Octagon, tra th . 
Adjustable Bex tome: bases hess & L. Co. _ Swian BO. B. outline ra om rr 


be aby specified lengths, 4c. extra. 











No. 36, * Hammer Cast Steel. 
Ply Heme, 4 and iff te Balls (Spring Twine) “i Cts. 
Pty - Se ree 17%e | Crucible cast steel............s00 iaosedidlisonnsicohanttanes od 
3 Ply “ kb Bails Oven-hearth steel 4 
Cotton Wrapping, 5 Balisto th Steel. 
Vises. Best Qual ty petned Cast Steel—Square, Flat 
Solid box sesseeeetesesceesceeres ones SOG OE5@60 Octagon and Round. Cents. 
Oo! sniashesdivtehisiscoupensadlines discount 20@25 | 56 to 2 inches, imclusive........... cessereseeee socseeee 9 
OS ST SRL ot SR * 20 &5@25 | 1-16 and 2% to 3 inches................ccsserseeerees 10 
Stephen’s.. igtedpaubtit 37010 Ds) and 344 to 4 inche’............. ....ccssssesseeesecense 
Saw Filers. Wemtworth’s ....sscscsccos- cesses dis20&10 | 7-32 and 4 Lg . inches 
Saw filers, Stearn’s ........s:ssvssseeresseseesees ---34¥¢&10 | 3-16 and vv 
Washer Cutters. om mm 
Sonne ee ee ion Sil 00, dia atte | Ou well steel forgings. 
yao B-tise ¥ ns au. hae OF ar eee * 1 Sheet Steel. 
ppleton’s.. 18 ——Crucible-———— 
eat... dis 3010 Best. 24. Qual sd ere, 


8d. Qual. open-h’rth. 
To 21 gauge, 9c. 8c. 5 
ic. extra for each additional gauge. Cut to 
multiplss or specified lengths, 4c. extra. 
Miscellaneous Cast seeel. 


























A i eID, ca tiaciniisinihinnclibneeseions 3 

Axl stool for wag ae 3 
Frog voints and panies . EN: BE 5% 

Pick, hammered......... 5 
Skate Steel........ 4% 

Rigttock. i pevened Lsindalblitncisenlilnanstitipiibieidecgiiscestliie 3 

Table Satlery, beveied... htecsciieaidaititbtinibineneds 4 

spring steel. ihe 6 

and cant HOOK. .....c.s.c.cccccccccsssoee peasiedie son 

and granite Wedge .........c00csecsssrverers 7 











IRON TRADE REVIEW. 








TRAVELER'S R 
Standard Time. 
In effect September 11,1887. 
N, Y. C. & St. . 8. R,Vo.— ‘The Nickel Plate.” 


EASTWARD. ARRIVE. DEPART 
Buffalo Passenger.......... ...... 10 40am 10 45am 
Chicago Passenger............... 910pm_ ...... ssocenl 
Local Freight.........cc.s0......0+ 440pm 545am 

WESTWARD. ARRIVE. DEPART. 
Chicago Passenger...-.0eceeceeeeenee 6 308m 
Fostoria Passenger.............-. 446pm 45lpm 
Local Freight...... . 520pm 56 Wam 


Rocky Kiver Accommodation departs 7:40 a. 
m.; 1: Op, m. : 
Euclid Accommodation departs 6:24a.m. 12:10 
a. m., 5:05 p. m. y 
All trains daily, except Sunday. 
Cleveland & Pittsburg. 
ARRIVE. DEPART. 
New York Express............ : 
New York bh xpress .... 
Alliance Accommodation 
Sate Accommodation... 
ight Express 
Bedford coomencdation.... 8i7om 1#Wpm 
Train leaving at 12:10 p.m. has Pullman buf- 
fet Sleeper from Uleveland to New York, arriv- 
ing in New York at 7:30 next morning. | 
*Daily; all other trains daily except Sunday. 


Mt. Vernon & Pan Handle Route 





C., A. & C. Ry. Co. ARRIVE. DEPART. 
Akron, Col. 2 Cin. “Flyer” 540pm 810am 
Akron, Co". & Cin. Night 

EXPTORS....ceccessecerrseeereveee 6 45 & 800 pm 
Akron & Columbus Exp...... 1255pm 1210pm 
Akron & Orrville Accom...... 95am 415 pm 


Elegant Pullman 


. train runs dai 
The 8 pm All other trains 


ly. 
palace sleeping cars woman wow 
daily except Sunday. 
New York, Pennsylvania and Ohio. 
ARRIVE. DEPART. 
15 S8am *8 Sam 


a gg Satpal 6 Son 

town Local..... .-.,--- 
Mahoning div. and Pitts Local “11 am 
Mahoning Va! Accom.. 430pm 






Pittsburgo Express.. ~ 1pm 1110pm 
New York Express... .. 80pm 

* Daily. + Daily except Sunday. t 
sept Monday. 


Lake Snore & Michigan Southern Railroad. 


Daily ox: 


; Arrive Depart 

TRAINS GOING BAST. from, West. Hast 
© 2 imited Ex..... 255am “% am 
i. M4 ee AtLEx * 30am 665am 


7 44am 


weer eeeeeeeeeeese 


No. 26, Elyria Accom....-..-- 


Disco Buffalo Ac- 

B-Sttelete F insky +10 05am tl0 5am 

No. 24, Buffalo Accom...... T10 05am +10 lam 

No. 10, N. Y. & Boston “Flyer, i 35am 

No. 12. N. ¥.& Bos. Ex. 2 20nm *245pm 

No.2, Night Express.......... 19 om 1% 00 . ” 
26, U IID... «<cccccccscscceeccoes 

No 26, Conneaut Acco acrtcnsen +t 
TRAINS GOING WEST. from East. wore 


1, Fast Limited Ex..... 12 15am *12 bam 
Noa. Cleveland Kxpress. *2 15 am 
No.3. Chi. Ex. viaSand’y. 15 49am 15 55am 
No.25, Mich. Ac.via Norw’k 15 55am 
No. 21, Toledo Ex. via Nor- 
waik and Sandusky 


seeweeceneesees 


412 50pm 3 2pm 


S$. St. Louis & Chi- 
Neago Ex via Sandusky eeaae *10 Ham "10 55am 
No.9 hi.Pac.Ex. via Nor’k *6 55pm 7 15pm 
. 31, Elyria Accomm 
ee Blyria Omly.......-seesesesersceeneres 4 Wpm 
No. 27, Conneaut eae Fu. » Co m oe Ped 
otting - : 
Sunday train for apart Eom 


end 1:45 ». ry returning, leave 

: and 3:45 ». m. k 
bay + ba marks—*Daily. tDaily except Sun- 
lay. «Daily except Monday. 

‘A local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 

:30 a. m. ; 

ES Server information as to trains and con- 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 
M. E. GAUL, A. J. SMITH, , 

City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 

Cleveland and Canton Railroad. 

Arrive.—Canton, bherrodsville and Coshocton 

955 a.m., 7 00 p.m. 

Kent —*7 50a.m., *7 16 p.m. 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 
Newburgh and Miles avenue—7:10 a.m.. 4:15, 

p,m. 5:33 p.m. 
eneet- Sher’dsville & Cosh’t’n—7:00 a.m. and 

3:10 p.m. 

Keat—*8:38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m.. 4:45 0.m., 11 710 a.m., 5:45 p.m. 
Newburgh and Miles Avenue—€:12 a.m., 2:00 

p.m.,4:40 p.m. s 

Trains marked with * run daily. All others 
as nrg Levee SO oevvosit Huron street 

Cleveland, Lorain and Wheelina. 
pDEPaRT. ARRIVE. 
645e¢em 655pm 


Wheeling Express Ste & ~)-4 — 


Uhrichsville Express. ..........- 


Pittsburgh & Lake Erie Railroad. 


On and after May 22 1887, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 


ee eeneweeeeeseoeee 





No. 7, Cleveland, Bradford and East,..... 5 30 a.m 
No. 5, Buffalo, St. Louis, Cleveland...... 745 a.m 
No. 53, Beaver Falls Accommodation..... 8 40 a.m 
No.1. Buffalo, New York, and all New 
England points,.......-....-esesree: ,-seeeee0 15 &.m 
No. 3, Chicago, Cincinnati, St. Louis,... 116 p.m 
No. 9, Buffalo Express.........-+++s++++ eeceeeees 340 p.m 
No.1, Beaver Falls Accommodation..... 5 20 p.m 
No. 11, Buffalo Express............-.:-seesssee 10 30 p.m 


Arrive from— 


no. 50, Beaver Falls Accommodation,... 5 25 a.m 
No. 8, Butfalo and Cleveland Night Exp. 7 00 a.m 


No. 2, Youngstown Accommodation....... 9 20 a.m 
No 52 Beaver Falls Accommodation,......1 00 p.m 
No. 12, Chicago, Cincinnati & St. Lovia, 135p.m 


No.6, Buffalo Express, 5 45 p.m 
No. 4, Cincin.. St. Louis and Cleveland, 8 05p.m 
No. 10, Cleveland & Buffalo Express...... p.m 
Pittsburgh & Lake Erie trains Nos. 3, 4, 5, 8, 
11 and 12 daily. 
W. C. QUINCY. +eneral Manager. 
R. W. JONES, Mast r of Transportation. 
GEO. RE] PERT, Ticket Agent. 
A. D. SMITH, Gen’! Fass, Ag’t, Pittsburgh. 


see eeeenee cesses ee eeeenee 


WHEELING & LAKE ERIE 


HiME TABLE—IN EFFECT SEPT. 4, 1887, 
Central Standard ‘I 







































































me, 
EASTWARD. No.5, | No, 7. |No, 9.*|No. 1.¢ 
Toledo......... <lv| 7am! 100 pm! 450 pm .. 
Jak Harbor..ar 841 | 153 §45 |. 
Fremont...........| 9 07 218 6 10 Re 
Clyde....... coos} 9 24 23% | 625 F 
Bellevue we! 9 40 248 640 | 
Monroevilie.iv| 9 58 8 05 701 3104m 
10 15 3 22 717 3 22 
110 =| 413 | 808 | 403 
11 68 5 05 8 55pm| 447 
1220 pm} 5 35 5 15am) 5 15° 
112 40 5 40 7 00 7 00 
120 6 20 742 7 42 
1 20 6 20 742 7 42 
135 6 35 8 00 8 00 
215 7 20 8 45 8 45 
228 733 9 us 9 05 
Sherroasvitie.../ 2 40 745 9 2 9 
Leesville .....0. | 2 48 753 940 | 940 
Bowerston....ar| 255em| 8 00pm | 950am | 9 50am 
Canal Dover.....| 342 pw) 7 30pm |........... |o....ccecees 
New Comerst’n! 4 28 6 30 am 
bri bo sedie 525 ang RE LTR 
Macksburg ...... 6 56 TA. 2c: B oxilinn on tilinapindihivenss 
Marwetta........ar! 810 PMI1O 15aM | .........0.]cccceseceeee 
WESTWARD.| No. 6. | No. 8. | No. 4. |No. 2¢. 
Marietta ......1V| 650 am\i2 1D PM) snc. OE ot 
ksburg ....../ 8 04 af See |sssseeseenns 
Cambridge...... | 9 40 1. eg Ee, AES 
New Comerst’n/10 50 400 | 
Vanal Dover...../11 32 am) 4 40pm |............ EES 
Bowerston........ 1125 am) 3 49PM | 6 35 aM)............ 
Leesville........../11 32 * Ser: api mene 
Sherrodaville...|/11 40 410 653 
New Cumberl’d/11 52 425 707 
Valley June...../12 20pm) 502 | 725 
-|12 50 535 (800 |. 
16 |550 (81 |. 
140 | 625 | 853 | 
145 635° 858 (| ° 
218 |702 (928 | 530m 
3 05 743 10 1 |620 
355 82 '1125 723 
407 835 (1137 735 
423 915 pet 55 751 
439 929 /|1210Pm)| 806 
455 945 (12238 8 23 
Si Ata 1253 8 45 
615 pm 1045* | 150 pm! 9 404m 
No. 27|No. 25/ Huron Divis’n,|No. 26|No. 24 
435 pm} 9 39am) Ar.. Huron ..Lv/12 45 p............ 
418 912 /|Friese Landing; 190 |............ 
* Sas Pp 1 ae Milan ...... ls ¥ 0 Pty’ 16 
v : v |Ar r 
Ar 300/Ar 8 35\~~-Norwalk....iLy 2 10lLv_7 30 
240 pm} 8 15am ’...Monroeville..| 230pm! 8 10am 
* Daily. 
This road is now open through from Toledo to 


Bowerston, connec 
System for all points 
THROUGH CAR SERVICE. 

Between Toledo, Cambridge and Marietta. 
7 ** and Bowerston. 
and Akron, Youngstowa and 
: Pittsburgh. 
“Chicago, Akron, Youngstown and Pitts- 


M.D. WOODFORD.» JAMES M. HALL 
Gen’l Manages Gen’! Pass. Agt. 


ng “ith the Pennsylvania 
ast. 





Scioto Valley Railway 


TIME TABLE. 
In effect Aug. 8, 1886. 
THE SHORT LINE TO ALL POINTS 
























































North and ne. Be B. Bouth east, West 
an orthwes 
TRAINS GOING SOUTH. 
STATIONS. | No. 2.) No. 4. ) No. 6. 
Columbus............ Ly} 7 2 &.m it 4 am 4 P,0 
i) ll 58 oe 6 04 ct) 
** 112 12 p.m} 6 20 “* 
se 12 Bf oe 6 42 oe 
oe 12 54 it 7 04 ity 
te 1 35 Pid 7 50 o 
e 2 ll te 8 30 oe 
. 2 20 “ 8 38 “ 
‘ 2 34 ct) 8 52 te 
. 2 50 ii} 9 08 J 
- 8 09 ci} 9 2 “ 
Ty 3 35 Ty 9 50 “ 
ty 3 51 «“e 10 06 it 
“ 3 57 oe 10 2 o 
td 4 18 se 10 33 “é 
it > Wed F Tue 
04 439 “* 11054 “ 
Petersburg .......+++- 215 ** | 450 * 11106 ~ 
Ashland.............. Ar 12 45 p.m‘ 5 20 p.m'11 35 p.m 
grnrns Fes. 2 ona 4 daily, except Sunday, 
rain No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 
ig TRAINS GUING NORTH. 
STATIONS. No.1. | No.3. | No.5. 
pbmods Lv! 246 a.m! 8 47 a.m| 5 25 p.m 
Petersburg wea Ga | 3 1s 917 - 5 55 7 
Hanging Rock ..... | 336“ | 938 * | 616 
Havernill...... $4 % 1940 * | 697 * 
W heelersburg | 406 ‘* 1010 * | 648 
pomnerne.. ‘ 3 oe 4 & - oo po 
‘ortsmoutnh.... | vA 
jensville wie ‘ 49 rs 9 * me 4 a 
“> | ern | bd 
ORIN. scsncesnentets 1518 “ 11130 “* | 808 “ 
Waverly 1530 “ 11143 “ | sai “ 
(aa 1540 “ (1153 “ | »30 * 
Chillicothe ........... 1635 “ |1255 p.m! 920 “ 
ingston .............. 1703 “ 1126 * | 946 * 
Circleville......... . lite tan ie 
Ashville ana | 7 5 “ 210 “ 10 29 “ 
oc SU cccasthen id - 4 
Valley Crossing... Ls 18 * | 238“ {1055 “ 
Colurabus............ Ar| 840 a.m! 3 00 p.m'11 17 p.m 





Train No. 1 daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Wereriy. Portsmouth, Ironten, 4. C. &I. 
Ashiand. 





For further information relative to rates, con- 
nectiors and through time. call on yout cke, 


i NO: or TER o ver. 








*) Pass. & Ticket Ag’t. Columbus, Ohio. 


Ty, Wayne, Cininat & Lois 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE 
1S * 


AND ST. LOUIS. 
WES RQETE? 13 
Fort Wayne and Indianapolis 
Than any other Route. 
22 


2D EES BREE 
i By 3 HOURS, Between 
Louisville and Fort Wayne. 
INo chance of Cars 
—BETWZEN— 
Cincinnati and Fort Wayne, 


Via White Water Railroad. 


All trains arrive and depart from Central 
Union Passenger Station incinnati, Corner 
Third Street and Central Avenue, 





DIKECT CONNECTION 


At Fort Wayne with L. 8. & M.S. Trains for ali 
points North and East. 


—_— 
A.sk for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, ROBT, F. KINNAIRD, 
Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND 


NewYork, Penn. OhioRailroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 


—~e—_ 


New York, Boston and the East. 
dante lettin 
THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


——_e_—_ 
Vhange of time goes into effect Nov. 27. 1887. 


Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Yiaduct, as follows: 
















N 
N 
No. 
No. 
No. 68, N 
No. 70, 
No. 
r Arrive 

No. 73, Shenango Valley Express.........¢ 920am 
No. 61, New York Express.................-.. +§45am 
No. 61, Pittsburgh Express............--0.. +545am 
No. 65, Fast New York Expresz............ *1050a m 
No. 65, Pittsburgh Express,.........s+00 *10 50 am 
No. 67, Pittsburgh Express... .t120pm 
No. 63, New York Express... . ..* 905 pm 
No. 69, Pittsburgh Express .. .* 650 pm 
No. 77, Youngstown Local ...........000+0+0 *800am 
No. 13, Erie Express, carrying express 

matter only, from all points 

East and South-east, carries 

No passengers (except Monday) + 120 pm 
*Daily .t Daily, except Sunday. 


&a@-This is the only route by which passengers 
can reach Corry, Elmira, Binghampton, New 
York City and intermediate points witnout 





The Picturesaue Lehigh 
Vallev Route. 


Three through trains with Pullman cars at- 
ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. Mm. 4:10 and 7:45 p. u., Buffalo 9:00 
a.m. and 4:40 and 10:00 p. u., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the faméd LEHIGH VALLEY ROAD will 

experience the pleasure of a trip through the 
| most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
t passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent. Mauch Chunk, Pa 


Jo Sat SF" Avia & Tats 





of every de- 
seription. 


——— 






— 


er-proof Horse Clothing. 


Wat &e. 
10 and 19 Woodward Ave.. [92-ly DETROIT wie 





DELUCE 
Steam Boiler Feeder, 


WITH OR WITHOUT 
WELL PUMP ATTACHED. 







ha One change to Boston and New Engian? 
cities. 
Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P.& 0. Railroad, South Water 
streetand Viaduct, Cleveland. Ship by Erie 
Express. HK. H. Soule, Gen. Manager. 
New Yorx City. 
L. P. FARMER, Gen’! Pass. Agent, 
ew York. 
M. L. FOUTS, Passenger Agent, 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Cal‘well, Cambridge. Newcomers- 
town, Canal Dover, Canton, n, Cle ve- 
land, buffalo. Loledo rittsburgh, New 
York, Coshocton, Newa:k Zanes- 
ville, Columbns. Chicago 
and St. Louis. 


In effect November 27th, 1887. 








GOING NORTH. GOING SOUTH. 




















No.4. | No.2. | STATIONS. | No.1. | No.3. 

935 am] 140 am)..Parkersburg...| 225pm/11 35em 
1210Ppm| 600 i... ar‘etta.... .|10 25 am] 7 25 
1231 621 |.....Caywood..... |10 06 7 U4 
12 37 627... Stanley 10 00 658 
262 | €42  [-LWhnyple...| =45 | 643 
102 0 Gime ASR Warner...... 9 35 6 33 
116 . ea iecstcesal 9 22 618 
124 715 |... Macksburg...| 9 15 609 
132 7 22 |... Dexter City...| 9 08 600 
137 (27 |...8outh O ive...| 9 04 555 
145 735 |.....eDudley...... 8 58 5 48 
155 745 |....Caldwell...... 8 50 5 40 
205 755 Belle Valley...| 8 41 5 30 
215 Tee ere ees 831 5 20 
228 8 18 .Pt. Pleasant...| 8 18 5 07 
2 40 8 34 ..Byesville.....| 8 00 453 
3 00 8 57 Cambridge. 745 438 
3 07 9 05 ~Olaham’s.....| 7 35 4 28 
315 914 .esee-Milter’s...... 7 28 420 
32 925 |*.Kimbolton....| 718 410 
340 9 40 ....@uernsey ....| 703 355 
347 9 47 ..-Post Boy .....| 654 347 
400 10 00 N. Comerstown| 6 45 338 
408 {1007 |...... Wolf's ...... 6 36 3*0 
420 |1020 |..Phillipsburg..| 625 318 
424 1025 |..Black Band....| 620 313 
430 10 32 ... Turner’s......| 614 3 07 
440 |1042  |...Canal Dover.) 605m) 257 
500 (1105 Jar. Vall’yJ’n.lv 235 
5 02 11 20 lv. Vail’yJ’n.ar 2 25 
12 04 PMl...... anton....... 130 

1208 lens Akron........! |12 40 pm 
28 ~~ si... Cleveland..... 11 30 
800 _......Buffalo...... | | 540 

1045 |615  |......Toledo........! | 7 45 aw 





Through coaches ontrains Nos.2 and 3 be- 
tween Marietta, Canton, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C., W. & B., M.,U. & N. and Uhio River 
Packets; at Cambridge with B. & O., east and 
west; at Newcomersiown with P., C. & St. L., 
east and West; at Canal Dover withC, L. & W. 
and C. & P , north and east; at Valley Junction 
with W.& L. K. and Valley R’y. Train No.8 
leaves Marietta at3 p.m, Whipple 355. Warner 
410, Klba 4 30, Macksburg 4 43. Dexter City 4 55, 
Caldwell 5 30, arriving Cambridge 7 18 p. m. No. 
5 leaves Valley Junction at 540 p. m., arrives at 
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Canal Dover 6 05 p. m. 3 
W. K. Ricuarps, 


A. T. Wickorr, Gen. Pass. Agt. 
Gen. Manager. 
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Roller et oe ee Sa. 5% 
Spindle, subject to machinery ciassification. 534 












l'rap spring steel...............s0.s00 Plistaeks wreousinbans 

For; crank pins and lathe spindles..... coe. CG 
PENI DOG, AMER scccnecesevcsengsscoocnscnteswsctateegiil 
Piston rods, forged to shapes .......... ee 
Slide bars, Dlain............ceseesceseaees es 
Slide bars, forged to shapes............sss.scereeee ™ 


Open Hearth or Bessemer, 
Boiler fire-box and fiue sheets not less than 3-16 


ic c 
Boiler. fire-box and flue sheets, not less than % 


c 

Circulars and semi-circulars, when ordered sepa- 
ee ee ee SS 5e 
Locomotive tank steel..... .....::c0-ssccrsssssessserserses 4c 


File Cast Steel, 
Square, round, half round and flat bastard, 8- 
inch and over ........ vecnesselububeetbaanchitiy 






Mill saw, 8-inch and OVEP.. ..........c.cseesessereeeseees 5c 
Taper, 34-inch and OVE. ..............-ceseseesesesscreses 6e 
TIES CI NN BOI i sca abanse svecensvsctocsnncassined 5e 

Spring Cast Steel................... 4c 


Spiral, taper, cut to lengths..........0...ceeeseee IBC 
Tire Cast Steel. 





EE BOE WOOP oa ccicesgsscisercaccncsveresssrnsyevesszcconssonced 6y4e 
DEB-18 3688-16 ond 36....ccicrvecedecepocsctiorcanes tC 
1 and 13-16x% and 5-32, 4x3-16 and 5-22............9¢ 
3% and %x% and 3-32 and 12g...........cseeeeersererees 10¢ 
HIOLIG GATOS GREE BLOO).........ccccceccceccesevsveccsens sosveved 4c 
Three and five piv cast steel..............ceeecsereeees 5 
Agricultural Implement Cast Steel. 
Fork and rake, crucible........cc.scceescseresceseee os 4% 
Horse rake steel, cut to lengths, crucible.........5 
pS TERE PRES AE EERE 
Corn stalk cutter, beveled....................c0e0e AA 
Beveled hoe and shove! steel, in POM xorrere its 
Crucible plow steel, in slabs.............. Leite eae 


Bessemer and Open-hearth, rates 


Spring.... srssseeee SLAC 






Spring spiral and taper, cut to lengths............: 344 
Tire, £16 thick BNA BDOVE.......-rscreceesererensvenseeD Ia’ 
SEE <7 2... ochchchclnccladesspetbontiiestibaeibestd 3 c 
oasis conicccesdeateosiivced du tiecetnsa chuuatelvbesen 24e 
PIRI cicsisndeccescesocccevsevesesoveses eee 1 ° 
Sleigh shoes... .ccc...-scssor.-scseessensesereereessensonesnes 2)¢e 
Cutter shoe. cut to length and tapere reesenveane ss 
Scythe back steel.....re.sse-eesesereeeees sessereses BGC 
Ee MEET TIEIUE cc ccccrccsoswcccovecaycevepnsedbavceees 2 

Grain drill points.. 3 


Rolling coulter blanks, cut and punched 
‘hresher Teeth. ............---ceee- 
Rolled hammer biillets..... 2} 
TRPOOMET CLMOL deco. -.00050 a c0ecer-cacosoognegsesess esners BIRO 

Terms.—Feur mont<3 per cent. discount for 
cash. if remitted within. ‘avs 






English sceel. 
TOBSOPS...-cereeseeeee--eeneneenscnens eeneenees .+- 160 
Round machinery..........-ccssesscesscserseesenes 10¢ 
Circular Saw Plates bs hssuues igo 
Swaged, cast...........-+ bednshanboanael 
Best double shear........+--s-csrse-ssessesesee esses 15e 
Blister, Ist quality..........cccccecceessersereeee ldo 
German steel, best.........ccerereeceeeseeseeeeres 10¢ 

a petmaantnetaea aa cosidaespemia ¥ 
3 REY -cccocrercsverccsecscccceocsseocsoreneses 
Sheet cast steel. Ist quality........... adhe 1544 

Boiler Rivets. 

, %, 11-16 and &% inches diameter................. 4 00 
Fe ee ikibend % inch diam... £00 


Rolisand Castings. 
Furnace floor ani straightening plates.....1b4c 
Housings ana castings not otherwise specified 





1 4c 
Guide plates.......... sececessensens iptcncaineninesl Sicienianial 24¢c 
Spindles and coupling boxes..........-... pbepeaessth ae 
Sand rolls and pinions, large Siz€........00.-0+..--+. 2¢ 
Sand rolls and pinions, small size......... -..... es 
Pipe mill cas I. neat bapisniieepeeeeiass SSN wd C 
Rolling mill castings under 50D...... .............. 2e 
Spur an vel wheels, large......... 36 
Spur and bevel wheels, small...............--cee+0- see 
Pulleys up to 30 inches............s.ceecsserreereeseees 4 
Pulleys over 30 incheS........+--ssescsseeseeecesesenee sed GC | 
Engine castings, light..........sessessereeseeeens 3040 
Engine castings, heavy... Kc 

PIPE, WROUCHT. 


Standard Wrought Iron Lap Welded Steam 
andGas Pipe. 


| 
| 


























? | ofa 1 ee 
we | | oe ° 
ge: | oss | 283 | 2 | 28 
Sage)" ™ | ese | “se |) 38 
ae | @ “eerie = 
a | Oy | & 
a %. “a | 004 | 005 068 
3s os 42 | 004 | 005 .088 
3 %&.. 56 | 004 =| 005%4 | .091 
= w2 84 | 005 0 07 109 
. &.. 112 | 007 0 09 “113 
315 167 | 009% | 01236 | [134 
- 1%... 224 | 012% | O17 | -140 
aaa Lad \ jor 
"4. 268 | 022 | 025 145 
‘on 361 | 0% | 032 | 15 
2h... 574 | 044 | 049 | .204 
Se 754 | 058 0 64 | 217 
3... 900 | 070 | 086 | .226 
ee 1066 | 085 100 | .237 
4%... 1224 | 100 | 12 | .246 
35 1450 | 120 | 150 | .259 
Bh w 18 76 165 200 | 280 
BT w 2327 | 200 | 301 
es .. 318 | 27% | | [322 
5 3370 | 370 | .344 
2 10.. 4006 | 475 .366 
Sn° 4502 | 575 | | °375 
BR, 0 4900 | 650 | 3875 
8 .. 54 00 77 | 375 
14 58 00 900) | B75 
D entihicada | 1000 | | (375 
Discount, (car load lots) butt-welded 44 
inehes to 14% inches plain...............++ 45 per cent 
Ditto galvarized................ 35 per cent 
Discounts (car load lots) lap-welded 144 
inches to 15 inches D1aiN.............06..00 *5 per cent 
Ditto galvanized -+,++042)@ per cent 





Discounts on less than car lots 244 per cent, less. 
Discounts on pipe cut to specified lengths depends 
on size and waste, ordinarily 5 per cent lower 
than random. 
Line Pipe. 

















Size [ , lor! Aalitd-lalel ea | « | 
ow | iis *i6}7} 8 | 9 | 10] 12 
te & — ——|-- --|—|—--- 1 
Price | nl on iar! |wulralaris acts: wale 4 
PAM nl kad ht it a sh al 
Plumbers,’ Steam and Gas Fitters’ Sup- 
plies. 
Grey Iron Fittings... ....... cscssseeeee see discount 70 
Steam Brass Goods.,.... ....ssse..sseeeee discount 65 
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Galvin Gate Valves...........cccc06.00..... 
Register Gauge Cocks Be esa t Off r 
PEORM GRUES..... © 2... siccrossvectssedsesescoad discount 40 
—— oouaee. 5i shes net dial per doz 24 00 
f © as 8. i 
Todd vg peeseginn Boscia} OF VALUABLE BOOKS. 
Soil Pipe ttings, rl i i 
i nes. Mott 8 List.........discount 55 Our previous offer of books was so well received 


PRUNE sc vialiaaosccsersiuaia vceaabokics 52% per cent | that we have decided to enlarge the list, hence 


sorap tron anv oco merat| We Will Give as Premiums 
+++ $23 00 


No.1 R. R. wrought sorap /..........00- « WITH THE 





Grate ey (free from burnt iron)........ 0 30 WEST ER N M AC H N I ST 

ra Me edontukeuestebidinersses thtvaavanssesccdnhatoennnll + 

qunee rood eee fa | Ee eee eR ign for ONE YEAR, at the remarkably mae price es 
So faaeocee” Gulia vpster tapesanckesailasccien 250 | $1.25, any one of the books named below. e 

Hoop and band minateos > dati 

rep anled agad.e Cre “IIIT Zh 0p | book delivered free. 








































Of, All these books are printed from new plates, in 
ey RES SR ae ER: 1 
W rought turning (free from cast) 500 large, clear type, on good paper, very hand- 
bs sone iron, oily drillings........ 14 00 | somely bound in cloth, black and goli. 12mos. 
BBY DOTAUGLE.. csccccescxcnenvs wnvees eects 
PE RERING LON sik 5. cstsen-Lecivicsatehssncesas vices 10 Pi Pk aw 
Uncut wrought iron boilers..............ccocesess .. 1000 | Adventures Among the Indians. Kingston. 
Steel boiler plates ..............ccscceseeeesseeeeeeee 1450! Arabian Nights Entertainment. 
SELG SPOR FE FMIB Loe, ss evcecsevavesesses gross tons $2700 Cast Up by the Sea. Baker. 
NPM GOUT ROME sas cpsechvivsss covsscessenstcced  sesoupans 2300 | Daughter of Heth, A. Black. 
irisesess woeer” wessase 20 00, East Lynne. Wood. | 
stereeeesseseeeeerseereeeee OF TD 7 | Kight Years’ Wanderings in Ceylon. Baker. 
Ds cds capnenebiiieenipectitiene’. 8 Erling The Bold, Ballantyne. 
BVI. POUOW. DERES 00. cissccviisntsiowecocse> 6: Ethan Brand. Hawthorne. 
Light yellow Brass................ccssecsssseess 6 | Felix Holt. Eliot. 5 
Scrap Zinc . iene 3 | Frankenstein, and Denis Duval. Mrs. Shelley 
Tea Lead ... ae 3 |_ and aay pet se 
EGOVS LOB ..ccsesocsccsdeccphelinbuaetao 3% | Franklin’s Autibiography. Franklin and Stuber. 
Green Pastures and Piccadily. Black. 
COAL. | Haunted House, and the Coming Race. Bulwer. 
| Hyperion. Longfellow. 
WHOLESALE. | Ivanhoe. : 
: y é | Jane Kyre. C. Bronte. 
Wholesale f. o. b. cars at Cleveland: | by 
Carbon Hill and Monday Creek ......».$2 1002.25 | J oHmt ana Gentlemen's Etiquette. 
ee amegee RE REE SPE © SPT, Ely, ATES As chrd Last Days of Pompeii. Bulwer. 
al yr by Dvusoceseccvccepesseseccenceecssoncebie 2 Last of the Mohicans Cooper. 
peer ERE SSE AS +2 75@3 00 Macleod of Dare. Blach. 
pa pewere penbapectsecsouipihint ieee a oe ttt Maid of Athens. McCarty. 
= ; : : Pee ee Pee eee eer rr i 00@ } Mark Seaworth. Kingston. 
TTUSCATAWAS....0.cccoccccssccesccscccsecsvccsseconceveeet COODS SB | Midshipman. Kington. 
ee en anne 4 Mill on the Floss. Eliot. 
Now tf aZe! ton, _ cecdareneseconseboesesere: 85 Mysterious Island. Verne. 
Sidintiabiae Oe en ee eee eeree ee 25 Oliver Twist. Dic ens. 
Cc — ae an ones 1 0 Our Mutual Friend. Dickens. ‘ 3 
on! Q : se eceevecsscccocssreseccecocs “"T i8@1 85 Paul and Virginia, Rasselas, and Vicar of Wake- 
intiitie DEwe 5 Ot p Held, St. Pierre, Johnson, and Goldsmith. 
a eahenetee BPALC.. ccccccescsccersenscccccessvccccsseocs secce 5 Od Red Erie. Ballantyne. 
oe * 2% Rifle and Hound in Ceylon. Baker. 
Anthracite stove... + 527! Romola. Eliot. 
Anthracite anne ie scnneii . 5 27 | Round the World. Kingston. 
a ‘ Sartor Resartus. Carlyle. 
Mosgitee 1nee - 365 | Scvttish Chiefs.” Porter. 
Carbon Hill and Monday Greek, lump........... 350 | Shadows and Sunbeams. Fanny Fern. 
Carbon Hill and Monday Creek, nut... - 325 Sketch Book, Irving. | 
Straitsville, lump eepccccoecocccceeccecoocceccs 340 Spanish Nun, and the Black Dwarf. De Quincey 
Straitsville, nut.. 15 | ‘and Scott. 
oy os = rong He Stoddard’s Readings ani Recitations. Stoddard. 
NOW EAZCILON MUMP..eccrrer-svvereesenseeneneerennoeres 5 Strange Adventures of a Phaeton. Black, 
New Hazelton Nut.........0..-.:ss000 ++ 250; Sunrise. Black. 
juaawats app ahead tasagigas<olgtaeps -netithadeisekninsan ane | Thaddeus of Warsaw. Porter. 
ng sey _- oi SSB Res. 2 That Beautiful Wretch. Black. 
Anthracite Stove and Chestnut..........ccscs0.- 6 00 | gpickeg Then W ois. Paya. 
Wo OS RO SE < eee Three Spaniards. Walker. 
OILS | Tour of the World in 80 Days. Verne. 
* Lana 8 Leagues Under The Sea. Verne. 
> ! r. ° 
as rey sme pamner wnelndad. 20 | Van Nestrand’s Selence Series. (18mo, green 
“perm, W é & Bal... .cerecvcees ‘a j ; Y 
Whale, winter bleached per gal........s-ss-s-< ae, ee, ee ee ee 
pees ane 37@40 ' No.1. Chimneys for Furnaces. Fire-places, and 
ADK... sesveveseeersessenrsernessentenenes. eeesenseereeseerere O38 ~ Steam-Boilers. By R. Armstrong, C. E. Sec- 
Lard oil, extra W. S.....0.--seccseseeseseresenseees SODSS | _ond edition, enlarged 
fo fio. > eee wae 45048 | He. 2. Steam-Boiler Explosions. By ZerahCol- 
®: s Vs eee TICeeee iT Terr rete rr  ) | urn. 
te ba OR secerseersrseeeeseceeeOO@OD | No. 8. A Treatise on the Compound Engine 
I qotsfoot eK, EE SEED 90@$1 00 | By John Turnbull, Jr. Second edition, revised 
GO NO. 1........-ccssosseeerocnnvsszresessvenrecnssodened 65@75 | by Prof. S. W. Robinson. 


Eebsbed ON, PAW ec. <cecdeospe odesseskones 


pes gt No. 9. Fuel. By C. Williams Siemens, D. C.L 





Paraffine oil, winter pressed 


SNORE CP TRINIION?...« voniitisensuneasananvnantn peed ~-- 351 No. 24. A Practical Treatise on the Teeth of 
Model d do sabecbediindecuemuadiiae Wheels. By Prof. 8. W. Robinson. 
Eldorado Engine ............-csccosssecese 


| No. 27. On Boiler Incrustation and Corrosion 
By F. J. Rowan. 

No. 29. Steam Injectors. Translated from the 
French of M. Leon Pochet. 

No. 34. Foundations. By Prof. Jules Gaudard 
C.E. Translated from the French. 

No. 47. Linkages; the Different Forms and Uses 
of Articulated Links. By - D. C. De Rovs. 
0. 66. achine 


Turpentine, per gal.....ceecceerseereerneress 
SRE aise 








THE SCROLL SAWYER, 


o. Draspe Sleezie | ee uy. By 8. P 
cs eae St 7 ompson. With notes . L. Pope. 
AND Home Decorator. No. 68. Steam Heating. By Robert _ 


Send postal note or express order at our risk, 
but stamps will be received. Address, 


CLEVELAND PRINTING AND PUB. CO. 


Ww St. Clair Sts., . 0. 
A MONTHLY MAGAZINE, Cor. Wood and St. Clair Sts., Cleveland, O 


Devoted to the Interests of Scxous, Sawin ana} DETROIT AND CLEVELAND 


Steam Navigation Company, 
(Office W harf 23 River St. 
—BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 


Full instructions for this beautiful and profit- St.1gnace, Alpena, Cheybogan, Harrisville, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 


Marine City. 


Trips between GMEVEUAND AND DETROIT 


DURING SUMMER MONTHS. 





Ornamental Wood-work 


For Home Decoration. 





able work, An elegant 


Large, New, Full Size Working Design 


WITH EACH NUMBER. 


Subscription Price Only $1.00 per Year. For full information, rates, tickets, ete., apply 


E. B. WHITCOMB. G. P. A., Detroit, Mich. 
T. ¥. NEWMAN, G. A., Cleveland, 6, 


—OR AT THE— 
Travelers’ Information Bureau, 
224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, ete 


Send 10 cents for sample copy to 


Cleveland Printing and Pubishing Co. 


CLEVELAND. 0. 





TAR TRIBUNE FOR 1888 


CREATLY ENLARCED. 


—_— 


Much the Biggest of all the New 
York Weeklies. 


Greatest Variety of Contents, New Press- 
es, New Tyne and New 
Appliances. 


AT THE HEAD OF THE REPUB- 
LICAN PRESS. 


THe New York Weexty Taizene will - 
larged on or before the ist of January, ieee * 
the addition of from four t» eight more pages of 
— readin Bags tl increa-e of size of 
great expense to ['u« Teainung, but wit - 
pense to the sub criber. — 

A complete outfit of the new folline and in- 
serting pres-es will be put into Tue Trisunr’s 
press-reom in November and December; and the 
extra sheet will be fo ded into its place ia the 
main -heet before it comes from the press. The 
enlarged TrisuNne will be the biggest and best 
of all the New York weeklies, ani the new ma- 
chinery will print it, in the enlarge form. at the 
1ate of seventy-two thousand ¢ pies per hour. 

New features and a greater variety of conients 


per year. SunpDay ‘trisuNe $150. New sub- 
ecribers receive the paper until Jan. 1,1839. Re- 


THE TRIBUNE, New York. 





AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 


By Tos. D. West, 


Practicai Iron Moulder and Foundry 
Foreman. Fully Illustrated. 


Sent by Mail, Postage Paid, on Re- 
ceipt of Price, $2.50. 


Cleveland Printing and Pub. Co. 


Cleveland, Ohio 


(LirHoGRAPH BUILDING.) 
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THE ARMSTRONG VERTICAL STEAM ENGINE O’DONNELL & BARRETT, 
WITH HEATER AND STEEL BOILER. © 


The Best Engine Made 


and will furnish MORE POWER with less fuel than any other 
engine OF SAME SIZE. The only Vertical Engine made having 


An All Stee! Double Riveted Boiler. 


Those who want an Engine of from TWO to FIFTEEN horse power, 
should send for our /llustrated Catalogue and Price List. 


DO NOT BUY 


until you see our low prices. Catalogues mailed to any address 


Adares Armstrong Bro. Engine Works = 
Sprinefie'd, Ohio. 01 M00 ‘ 


BUILDERS OF 


‘Hydraulic and Steam Passenger and Freight 


ELEVATORS. 


Also Hand Elevators and Dumb Waiters. 








No. 53 Center Street, 
Telephone No. 2)lll CLEVELAND, O. 


HOWELL'S PATENT RAIN WATER CUT-OFF. ~ 


All Kinds of Elevators Repaired. 








For turning the water into or off the 
Cistern by merely moving the lever 
from one side to theother. It is made 
of tin, and is light, cheap and durable. 
* Write tor circulars and prices to the 
manufacturer, 


G. W. HOWELL, 
* COVINCTON, KY. 


CASTINGS | "* bets ‘steesetent® 


Ornamental & Art Castings a Specialty. 


We have Unequaled Facilities for Producing Superior Fine Castings. T H E FET NA MAC H i N E co M PANY, 


SOLE MANUFACTURERS OF THE 





The Star Steam Heater, + 


CHEAP, DURABLE, 
EFFICIENT AND ECONOMICAL. 


V.anufactured by tae 


STAR STEAM HEATER CO. 
MOUNT JOY, PA. 


Correspondence Solicited. Catalogues tre on 
2lyr] application. 




















Japan and Nickel Departments connected with Foundry. Elegant Electro, 300 to 1,000 


. . . _ 
Bronze and Brass Finishing a Specialty. Those in need of Extra Horse Power. Atna Medium and High Speed Engines Designs. 


Fine Castings are invited to send us samples for estimates. 


Suidie wh low as the } : For Routine Mrurs, FuRNACEs, Pipe Works, Grist AND Saw MIL1s, &c., & 
+ C f owest. 


ALSO MANUFACTURERS OF 


MY ERS, OSBORN & CO. UPRIGHT ENGINES FROM 10 TO [50 H. P. 


Rolling Mill and Special Machinery. Light and Heavy 








CLEVELAND, OHIO. 94-3m Castings, and 
M. V. SMITH’S GAS PRODUCER AND FURNACE. 
W. M. SOUTHERN @ Co. crewmeg.gunae.yt feck WARREN, OHIO. 





—DEALERS IN— 


BOILER AND PIPE COVERINCS,| INSURANCE POLICY RECISTER. 


Is.needed by every Manufacturer. 


or ONLY ONE DOLLAR. POSTACE PAID. 


— = ——_ We will send the above Register as a premium, to all new subscribers, who send in 
= their names for the IRon TRADE REvIEw, for one year. Price, $3.00. 


DAY & CARTER, PUBLISHERS, tf CLEVELAND, O. 











57.50 


Mineral Wool, The Chalmers-Spence Co.’s Asbestos and Hair Felt Coverings, The 
Ainsworth Plastic Covering, Reed’s Celebrated Sectional Wool Felt Covering, 
Magnesia Sectional Covering, and all kinds of Asbestos Goods. 


Telephone No. 1020. [633m] No. 42 Merwin St., Cleveland. O. McCLURE & SCHULER, 
<uti The McFarlan & Nottingham Co, Kngineers and Contractors, 


LATHES, PLANERS, SHAPERS AND Bissell Block, - PITTSBURGH, PA. 
Designs, Estimates and Construction of essemer and Open-Hearth, 


Price from $2 to 








DRILL PRESSES. 


220 WY eet) Reognd St., Steel Plants, Siemens Heating-Pot and Rotary Furnaces, 
ee SS __ "| GOKE OVENS WITH THE LATEST IMPROVEMENTS, 


(BELGIAN AND BEEHIVE), 


16 Weg GE LATHES nd all other kinds of Brickwork pertaining to Steel plants, Iron, Brick or Wooden Buildings, and 
i 


. ALL KINDS OF IRON CONSTRUCTION IN GENERAL, 
New Designs. 


= 4 We propose to guarantee and put into successful operation all the plants B 
First-Class Wo rkmanship. we design and contract for. 73 








THE MULLER MACHINE TOOL C0., 


8th and Evans Sts., [44] CINCINNATI, 0. 















Cambridge Roofing Co.. 













































ae ‘ Manufacturers of } 3 ZAG THE ~~» = “2A REARS ih 
Beak, CROWL'S PATENT STANDING SEAM, (git | SAGENDORPH L 
: Pele Rolled, Corrugated and Crimped Edge, 7 c IRON ROOFING: V CRIMPED a a 1 ef | ' | 
' Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, awarded § | ; too oie jf Mee AES | Nh i 
First Medal by the New Orleans Exposition. miiih & CORRVGATING CO. ? q LEE Pox SSS 
CAMBRIDGE - «  OHTO i) _CINCINNATI,OHIO. § : = fl 














